
NOTICE 
All drawings located at the end of the document. 



FINAL 

PHASE I RFURl WORK PLAN 

ROCKY FLATS PUNT 

700 AREA 

OPERABLE UNIT NO. 8 

U.S. DEPARTMENT OF ENERGY 

Racky mats Phrn 

Gafden, Colorado 

ENVIRONMENTAL RESTORATION PROQRAM 

December 1,1992 

Volume it of IV 

Appendices 



INTEROFFICE CORRESPONDENCE 

DATE: March 6, 1992 

TO: P. L. Fuller, Remediation Programs 

FROM : I?. B. Hoffman, Classification Offica., TS9 

SUBJECT: CLASSIFICATION EXEMPTION WAIVER FOR R 
(RPD) DOCUMENTS 

Your request f o r  exemption from classiificatian/UCMI review 
Programs Division (RPD) documents as proposed in your letter of 
has been considered. 

Based upon a substantial historical perspective3 we 
reporting activities in which your Division of the 
Department is involved are unclassified and UCNI-Free 

All reporting activities for those Operable Units (QUs 
.--__ Operable Unit 15--- Inside Building .Closures,.- can be- 

further classification/UCNI review by the Classific 
includes internal, as well as, external letters, work 
measures, RCRA facilities investigations, interim 
characterization studies, human health ris 
evaluations and assessments, comparative analyses, an 
administrative documentation, as out1 ined in your 
knowledge of the type of information which'0U 
established and until this can be acertained, 
necessary. 

In general, should RPD documents begin to differ in scope and context from past - practice, it will become mandatory that you co office to ensure that 
this classification review waiver be justified 

Should you require any er information or h stions regarding this 
mattef, please feel fr contact me o r  Karl (X37.92) at  any time. 

kl d 

. -  

cc: 
P. S. Bunge 
J, E. Evered 
W. A .  Hunt 
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Table 5: Preliminary RFI/RI Workplan for Prwiously Identified 
Inactive S i t e s  

Operable Unit 8-700 Area 

SITE =m=D 

118.1 
118.2 of Building 730 and i n  the 

South Fad of Building 776 

Multiple Solvent Spills West 1. S u b i t  the results of the Aerial 1. 
Radiological Measuring System (ARMS) 
survey which documented the elevated 
garmra-radiation exposure rates for s i tes  
118.1 and 118.2. 

2 .  Complete a real time soil gas analysis 
over the entire area of s i t e  118.1 and 
118.2 using 25 and 30 foot g r i d  
intervals, respectively. The soil gas 
analysis shall uti l ize  a portable Gc. 
The detection limits for the following 
ccmpounds shall be proposed i n  the 
Workplan. The soil gas survey shall 
analyze for the volatiles 1,1,1 E A ,  
benzene, carbon tetrachloride, methylethyl 
ketone, dichloromethane, FCE, and TCE. 
The analysis shall note analytical peaks 
for canpounds not calibrated for on the 
GC. Soil cores shall be taken at  the 
location of the soil gas analysis on a 
randm hasis every 25 soil gas survey 
locations to verify the presence or 
non-presence of volatiles a t  the 
specific location. Transects of each 
s i t e  shall also be constructed 
longitudinally through each s i t e .  Four 
borebles shall be constructed 
transecting s i t e  118.1 and t w  boreholes 
shall be constructed to transect s i t e  
118.2. Prior to dri l l ing each borehole, 
2" soil surface scrapes shall be 
collected and analyzed for total 
plutonium, tritium, total  uranium, gross 
alpha and gross beta. 
boreholes shall be drilled three feet 
into weathered bedrock. Canposite 
samples shall be taken frm each tm 
foot interval and shall be analyzed 
for RSL volatiles utilizing calibrated 
GC/Ms. 

The soil 

Submit an RFI/RI 
worltplan i n  
accordance w i t h  
s e c t i o n n .  of 
the Statement of 
Work. S u b i t  the 
Phase I RFI/FU 
Report i n  
accordance w i t h  
the schedules i n  
Table 6 of the 
SOW. This RFI/RI 

include a l l  data 
collected as a 
result of and 
required by t h i s  
prel lminary 
mrk.plan for this 

Wrt will 

group of sites. 
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Table 5: Preliminary WI/RI Workplan for Previously Ident i f ied 
Inazt ive  S i t e s  

123 .1  Valve Vault 7 and 1. Submit the report(s) documenting the 
123.2 nest of Bldg. 707 radiometric survey conducted from 

1975 - 1983. 

125 Holding Tank 

2. Conduct a radiat ion survey using a GM 
shielded pancake detector  and side- 
shielded FIDLER of sites 123.1 and 
123.2. The survey method shall be 
proposed within the workplan for t h i s  
OU. If "hotspots" are detected the  gr id 
uust be tightened to locate the source 
of the radiat ion.  

3. Conduct a soil sampling survey of the 
areas a f f e c t e d  by site's 123.1 h 123.2 .  
Four soil bores w i l l  be placed around each 
vault associated with s i t e  123 ,  and shall 
be d r i l l e d  to a depth 10 feet below the  
bottom of each vault .  Soil samples 
shall be composited to define each 2 foot 
interval  of soil and analyzed €or HSL 
v o l a t i l e s .  
composited to def ine  six foot in terva ls ,  
and w i l l  be analyzed for n i t r a t e s ,  
f lour ides ,  beryllium, total uranium, 
total plutonium, gross alpha, and gross 
beta. 

Soil samples shall also be 

1. Sutanit t h e  report(s) documenting the 
radiometric survey conducted fran 
1975 - 1983. 

2. Conduct a radiat ion survey using a G-M 
shielded pancake detector  and side- 
shielded FIDLER of si te  125. 
If the  releases occurred 
after surfacing was i n  place ,  then 
t h e  survey should be d u c t e d  without 
reuuving t h e  surfacing. 
was placed a f t e r  t h e  s p i l l s  occurred, 

If the surfacing 
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Table 5: Preliminary RFIiRI Workplan for Previously Identified 
Inactive S i t e s  

SITE - 
125 (cont'd) 

126.1 Out -of-Swice Process 
126.2 Waste Tanks e 

3 .  

then the top 2" of the soil surface 
shall be sampled and analyzed for 
radiation prior to d r i l l i n g  the boreholes. 
The survey shall be conducted 
using 10 foot grids and w i l l  cover 
a l l  areas affected by s i te  125. 
If "hotspots" are detected, the g r i d  
nust be tightened to locate the source 
of the radiation. 

Conduct a soil sampling survey of the 
areas affected by sites 125. 
Soil bores w i l l  be placed 
a r d  each tank associated with site 
125 and w i l l  be drilled to a depth 10 
feet below the bottan of each tank. The 
soil samples shall be cornposited to define 
each 2 foot interval and w i l l  be analyzed 
for HSL volatiles. I n  addition, the 
soils shall be cornposited to represent 
six foot intervals and shall be analyzed 
for nitrates, total americium, beryllium, 
total uranium, total plutonium, g m s  alpha 
and gross beta. 
bores, d a c e  scrapes 2 inches deep w i l l  
be taken af the same location as the soil 
brings and analyzed for the sasre 
constituents as required for the soil 
boring camposites. 
boreholes shall be ccmpleted as dcrvn- 
gradient alluvial nonitoring wells. The 
location and number of these uells shall 
be proposed i n  the RFI/RI WOrjEplan to be 
suhitted in accordance w i t h  section I.B.9. 
of the Statement of Work. These wells 
shall be sampled inmediately upon completion 
and guarterly thereafter. Grumdater 
samples shall be analyzed for total nitrate, 
RSL volatiles, gross alpha, gross beta, 
total plutonium, total uranium, tritium 
and HSL metals. 

I n  addition to the soil 

A t  least tu, of the 

1. Determine and document the types of 
wastes stored i n  these tanks during 
use. 
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Table 5: Preliminary RFI/RI Workplan for F r w i c u s l y  Identified 
Inactive S i t e s  

SITE REQUIRED 

126 cont’d 

127 Low Level Radioactive 
Haste Leak 

2 

1. 

Conduct a soil sampling survey of the 
areas affected by sites 125.1 and 126.2.  
One soil bore w i l l  be placed downgradient 
of each tank associated w i t h  s i t e  
126 and w i l l  be d r i l l e d  to a depth 10 
feet below the bottao of each tank. The 
soil samples shall be caqmsited to define 
each 2 foot interval and 1.91 be analyzed 
for HSL volatiles. I n  addition, the 
soils shall be canposited to represent 
six foot intervals and shall be analyzed 
for nitrates, total americium, beryllium, 
total uranium, total plutunium, gross alpha 
and gross beta. In addit ion to the soil 
bores, Surface scrapes 2 Lnches deep w i l l  
be taken at the same 1Ocat:ion as the soil 
brings and analyzed for the same 
constituents as required for the soil 
boring canposites. The amt downgradient 
borehole shall be canpleted as a dawn- 
gradient alluvial mitoring well. The 
location of t h i s  weli shall be 
proposed i n  the WI/RI worfrplan to be 
submitted in accordance v i t h  section I.B.9. 
of the Statement of Work. This  well shall 
be sampled Lnmediately upan canpletion 
and quarterly thereafter. Grwduater 
samples shall be analyzed for total nitrate. 
HSL mlatiles,  gross alpha, gross beta, 
total plutonium, total uranium, tritium 
and HSL metals. Initial results of the 
gmundwater sampling and analysis shall be 
submitted w i t h  the PSC report for t h i s  
gtoup of sites. 

Conduct a radiation survep using a CM 
shielded pancake detector and slde- 
shielded FIDLER of s i te  127. The survey 
shall be conducted using 10 foot grids 
and w i l l  cover the entire area affected 
by site 127. If “hotspots” are detected, 
the gr id  u t  be t ightened to locate the 
source of t h e  radiation. 
has been placed mer t h e  soils affected 

If surfacing 
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Table 5: Preliminary RFI/RI Workplan for Previously Identified 
Inactive Sites 

SITE REQUIREI) 

127 cont'd 

2 .  

132 Radioactive S i te  rc4 - 700 1. 

135 Cooling Tower Blowduwn 1. 

2 .  

by releases frun t h i s  s i te ,  2" surface 
scrapes w i l l  be taken prior to 
constructing the required boreholes for 
t h i s  site. 

Conduct a soil sampling survey of the 
areas affected by s i te  127. 
soil brings 20 feet apart within the 
bmdaries of the site .  Collect a 2" 
surface scrape of the soils before 
constructing the soil brings. The 
surface scrape sample shall be analyzed 
for total plutonium, total uranium, 
gross alpha, gross beta, HSL 
metals and total nitrate. The soil 
brings w i l l  extad to 10 feet below the 
pipe imert carrying low level waste 
between 995 and 774 or three feet into 
weathered bedrock, whichever is great-. 
The soil samples w i l l  be canposited to 
represent each 2 foot increment of depth 
and will be analyzed for total plutonium, 
total uranium, gross alpha, gross beta, 
and total nitrate. 

Place 5 

Conduct a soil sampling survey of the 
areaS affected by s i te  132. 
Soil bores w i l l  be placed around 
each tank associated w i t h  s i t e  132 
and will be dr i l l ed  to a depth 10 feet 
below t h e  bottan of each tank or 3 feet 
into weathered bedrock, whichever is 
greater. 
caqosited to define each six foot 
interval and w i l l  be analped 
for total americium, total beryllim, 
total uranium, total plutonium, total alpha 
and total beta. 

The soil samples shall be 

Yerify the location of s i t e  135 as either 
north or south of building 374. 

Conduct a soil sampling survey of site 
135 util izing soil brings d r i l l e d  to 
a depth of 6 feet . Borings vi11 be 
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Table 5: Preliminary RFI/RI Workplan for Previously  Ident i f ied 
Inactive S i t e s  

135 cont'd 

137 Cooling Tower BlowdcAln 
Building 774 

1. 

e 138 
Cooling Tower Blowdown 1. 
Building 779 

139.1 CausticIAcid S p i l l s  
139.2 

144 Sewer Line Break 

1, 

1. 

2 .  

placed on 50 foot centers. Samples w i l l  
be cololposited to represent 2 foot 
intervals and w i l l  be analyzed for total 
chranium. A 2 inch surface scrape w i l l  
be taken prior to d r i l l i n g  at each g r i d  
location and w i l l  be analyzed for total 
ChrcmiUlll. 

Conduct a soil sampling survey of s i t e  
137 utilizing soi l  brings d r i l l e d  s ix  
feet deep. 
on 50 foot centers. Samples w i l l  
be canposited to represent 2 foot 
intervals and w i l l  be analyzed for total 
chromium. A 2 inch surface scrape 
w i l l  be taken prior to  d r i l l i n g  at 
each grid location and w i l l  be analyzed 
for total chromium. 

brings w i l l  be placed 

Conduct a s o i l  sampling survey of s i te  
138 utilizing soil brings d r i l l e d  to 
a depth of 6 feet.  
placed on 25 foot centers. 
be cornposited to represent 2 foot 
intervals and w i l l  be analyzed for 
'iota1 dnanium. A 2" surface 
scrape w i l l  be taken prior to d r i l l i n g  
at each grid location and w i l l  be analyzed 
for total chromium. 

Borings w i l l  be 
Samples w i l l  

Collect soil samples fran the top six 
inches of soil at sites 139.1 and 139.2. 
These sanples shall be taken fmrn soils 
d i r e c t l y  surrounding the suurce tank 
and fraa soils affected by the sites. 
The soils affected by sites 139.1 and 
139.2 will be sampled using 25 foot 
grids and shall be analyzed for sodium, 
potassium, and fluoride. 

Suhnit the report(s) documenting the 
radiometric survey conducted frrm 
1975 - 1983. 

Conduct a radiation survey using a G-M 
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Table 5: Preliminary RFI/RI Workplan for Previously Identified 
Inactive S i t e s  

SITE REQUIRED 

144 cont’d shielded pancake detector and side- 
shielded FIDLER of the areas 
affected by s i t e  1 4 4 .  
shall be conducted using 10 foot grids 
and will cover a l l  areas affected by 
s i t e  144 including the hillside referred 
to i n  the C W  Phase I: Installation 
AssesSment, Rocky Flats Plant.  If 
“hotspots” are detected, the g r i d  must 
be t ightened to locate t h e  source of the 
radiation. 

The survey 

3. Conduct a soil sampling survey of a l l  
areas affected by s i t e  144 including the 
hillside 500 feet north, utilizing 
surface soil scrapings collected at 
“hotspot” locations identified through 
the radiation survey and prior to  
construction of each borehole. Two 
boreholes shall be located adjacent 
to the sewer line and shall be dri l led 
to 5 feet below the invert of the pipe 
or three feet into weathered bedrock, 
whichever is deeper. Four boreholes 
shall be located on the affected 
hillside and shall be d r i l l e d  
three feet into weathered bedrock. The 
soil cores shall be ccmposited to 
represent 2 feet of soil and analyzed 
for total plutonium, total americium, 
beryllium, total chranim, tritium, 
total nitrate, uranium 2331234, 
uranium 235 , uranium 238 , gross alpha , 
gross beta, HSL metals, and total sulfate. 

146.1 Concrete Process Waste Tanks 1. Subnit the report(s) documenting the 
146.2 radiometric survey conducted from 

146.4 
146.5 
146.6 

146.3 1975 - 1983. 

2 .  Verify the location of these tanks. 

3. Conduct a radiation survey using a GM 
shielded pancake detector and side- 
shielded FIDLER of the areas 
affect& by s i t e  146. The survey 
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Table 5: Preliminary RFI/RI Workplan for F'reviously Identified 
Inactive S i t e s  

SITE REfmRED 

146 cont'd 

149 Eff luent  Pioe 

shall be conducted using 10 foot grids 
and will cover a l l  areas affected by 
site 146 including the road and ground 
surfaces affected by the overflow of 
these tanks. 
surfacing exists aver affected soils, 
the surface soils w i l l  be sampled prior 
to constructing the required boreholes. 
If "btspots" are detected, 
the g r i d  must be tightened to locate the 
source of the radiation. 

If concrete or asphalt 

4 .  Conduct a soil sampling survey of a l l  
areas affected by site 146 including the 
areas affected by the tank Overflows, 
u t i l i z i n g  surface soil scrapings to 
a depth of 2 inches and soil cores 
ccmposited to represent each 2 feet of 
soil. The boreholes w i l l  be d r i l l e d  to a 
depth of 10 feet below the tank inverts 
or to below the bottan of the bui lding.  
whichever is required to assess the 
contamination of the soils related to 
t h i s  site. 
boreholes shall be proposed in the  
Workplan after verifying the location 
of these tanks. For three of the s ix  
boreholes, the core samples shall 
be caqmsited to represent tw foot 
intervals. These t w  foot camposits 
shall be analyzed for IISL volatile and 
HSL semi-volatiles. For a l l  six boreholes 
the soils shall be canposited to represent 
six foot intervals.  The borehde caposites 
and surface scrapes shall be analyzed 
for total plutonium, total americium, 
beryllium, total chmnium, tritium, 
total nitrate, uranium 2331234, 
uranium 235, uranium 238, gross alpha. 
gross beta, total sodium, total sulfate 
and HSL metals. 

The location of six 

1. Subpit the report(s) documenting the 
radiometric survey d u c t e d  from 
1975 - 1983 and any cleanup activities 
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Table 5: Preliminary WI/EU Workplan for Previously Identified 
IMCtiVe Sites 

149 cont'd for this site.  

2 .  Sutmit all soil survey infomation 
pertinent to t h i s  site aquired during 
the investigations of the solar +. 

3. Conduct a radiation survey using a GM 
shielded pancake detector and s i d e -  
shielded FDLER of the areas 
affected by site 149. 
shall be conducted using 10 foot grids 
and w i l l  cover all areas affected by 
site  149 including the g r d  
surfaces affected by the leakages of 
this line. 
surfacing wists over affected soilsI 
the surface sails shall be sampled prim 
to canstrucing the boreholes required 
for t h i s  s i t e .  If "hotspots" are 
detected, the gr id  mst be tightened 
to locate the source of the radiation. 

The survey 

If concrete or asphalt 

4. Conduct a soil sampling survey of the 
soils affected by site 149 ut i l iz ing  
cores d r i l l e d  to a depth of 5 feet belm 
the invert of the waste line(s) which 
resulted in the release at t h i s  s i te  or 
three feet into weathered bed&, 
whichever is greater. Eleven boreholes 
shall be located on 50' centers along 
the downgradient side of t h e  effluent 
pipe. The soil core sanples shall be 
ccxposited to represent 2 feet of soil. 
The tw foot canposite core samples w i l l  
be analyzed for RSL volatiles. The soil 
cores shall also be cuqmsited to 
represent six foot intervals. The six 
foot cores and the surface scrapes shall 
be analyzed for total plutonium, total 
americium, beryl1 ium, total chranium, 
tritium, total nitrate, uranium 2331234, 
uranium 235, uranium 238, gross alpha, 
gross beta, and HSL metals. 
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Table 5 :  Preliminary WI/RI Workplan for Previously Identified 
Inactive S i t e s  

SITE 

150 
150.1 
150.2 
150.3 
150.4 
150.5 
150.6 
150.7 
150.8 

Radioactive Liquid Leaks 
North of Bldg. 771, W e s t  
of Bldg. 771, Between Bldgs. 
771 and 774,  East of Bldg. 

Sauth of Bldg. 779, South 
of Bldg. 776, Northeast of 
Bldg. 779 

750, W e s t  O f  Bldg. 707, 

1. Submit the report(s) documenting the 
radfanetric survey conducted from 
1975 - 1983 and any cleanup activit ies  
for these sites. 

2.  Conduct a radiation survey using a GM 
shielded pancake detector and side- 
shielded FIDLER of the areas 
affected by s i t e  150. 
shall be conducted using 25 foot grids 
and w i l l  cover a l l  areas affected by 
s i te  150 including the ground 
surfaces affected by mwn and spillage. 
If surfacing exists  Over affected soils, 
surface samples shall be taken prior to  
constructing the boreholes required for 
t h i s  s i te .  If "hotspots" are  detected, 
the g r i d  must be tightened to locate the 
source of the radiation. 

The survey 

3. Conduct a soil sampling survey of all 
areas affected by site E O  utilizing 
surface soil scrapings to a depth of 
2" and soil cores dr i l l ed  three feet 
into weathered bedrock. Soil cores 
shall be composited to represent tm foot 
intervals and shall be analyzed for HSL 
volatiles. Soil cores shall also be 
caposited to  represent six foot 
intervals. The six foot soil core 
composites and the 2" surface scrapes 
for a l l  boreholes shall be analyzed 
for total. pluMnium, total americim, 
beryllium, total chrcvnim, tritium, 
total ni trate ,  uranium 2331234, 
uranium 235, uranium 238, gross alpha, 
gross beta, total  sodium. total sulfate 
and HSL metals. Nine boreholes 
constructed on SO'centers shall be 
located to transect site 150.1. Wenty 
bareholes constructed on 50' centers 
shall be located to transect s i t e  150.2. 
l'w rows of three boreholes shall be 
constructed to characterize s i t e  150.3. 
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Table 5: Preliminary RFI/RI Workplan for Previously Identified 
Inactive Sites 

SITE - 
150 c o n t ' d  

151 Fuel O i l  Leak 

'ha rows of four boreholes shall be 
constructed to characterize s i te  150.4. 
Ten boreholes constructed on 75'  centers 
shall be located to transect s i te  150.5. 
"uo rovs of four borebles shall be 
constructed to characterize s i t e  150.6. 
Ten boreholes constructed on 50' 
centers shall be located to  transect 
s i te  150.7. Three kncehles constructed 
on 40' centers shall be located to 
transect s i te  150.8. The surface and 
core samples wil l  also be collected 
fran "btspots" located during the 
radianetric survey. 

1. Cccaplete a real t h e  soil gas analysis 
mer the entire area of s i t e  151 using 
10 foot g r i d  intervals.  
analysis w i l l  utilize a portable GC. The 
detection limits for the following capomh 
shall be p r o p e d  in the Workplan. The 
soil gas survey w i l l  analyze for the volatiles 
benzene, toluene and xylene. The analysis w i l l  
note analytical peaks for caapomds not 
calibrated for on t h e  GC. 
shall be constructed to characterize the soils 
on a l l  s i d e s  of the fuel oil tank. The boreholes 
shall be d r i l l e d  to a depth five feet below 
the bottan of the tank or three into 
weatered bedrock, whfchever is deeper. 
Canpwite samples shall be taken fran 
every 2 foot interpal and analyzed for 
EEL &tiles utilizing calibrated Gc/Ms. 

The soil gas 

Four borehbles 

159 Radioactive Site-Bldg. 559 1. S u b i t  the report(s) documenting the 
radiometric survey d u c t e d  fran 
1975 - 1983 and any cleanup activities 
for this  site. 

2. Conduct a radiation sumey using a CEI 
shielded pancake detector and side- 
shielded FIDLER of the areas affected 
by s i t e  159. 
conducted using 10 foot gr ids  and wil l  
cover all the areas affected by site 159. 

The survey shall be 
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Table 5:  Preliminary RFI/RI workplan for Previously I d e n t i f i e d  
Inactive S i t e s  

SITE - 
159 cant'd If "hotspots" are detected, the grid 

mfSt be tightened to located the sauce 
of the radiation. 

3. Conduct a soil sampling survey of the 
soils affected by s i te  159 ut i l iz ing  
cores drilled to a depth of 5 feet below 
the invert of the waste line(s) or three 
feet into weathered bedrock, whichever 
is deeper. Borehole core samples w i l l  
be ccmposited to represent 2 feet of 
soil. The two foot ccmposites shall 
be analyzed for HSL volatiles. Borehole 
core sampies shall also be cornposited to 
represent six foot intervals of soil. 
The 2" surface scrapes and the six foot 
canposits shall be analyzed for total 

total chromium, tritium, total nitrate, 
uranium 233/234, uranium 235, uranium 238, 
gross alpha, gross beta, and HSL metals. 
T m  inch surface scrapes shall be sampled 
prior to constructing al l  boreholes and 
where surfacing exists to prwent the 
radiation surpey. 

plutonium, total americium, beryllium, 

163.1 Radioactive Si tes  a3: 1. Submit the report(s) documenting the 
163.2 Wash Area and radiometric survey conducted from 

Buried Slab  1975 - 1983 and any cleanup activities 

2. Investigate and determine the nature 
of the soil/soil  mounds mrth of 163.1 
and east of 163.2 which are identified 
i n  the 1%9 and 1971 aerial photographs. 

3 .  Conduct a radiation survey using a C-M 
shielded pancake detector and side- 
shielded FIDLER of the areas affected 
by s i te  163.1. The survey shall be 
conducted using 25 foot grids and 
shall carrer a l l  areas affected by 
s i te  163.1. 
affected soils, the 2" Surface samples 
shall be taken prior to construction of 
the required boreholes. If "hotspots" 

If surfacing exists over 
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Table 5: Preliminary RFI/RI Workplan for Previously I d e n t i f i e d  
Inact ive  Sites 

163 cont 'd  are detected, t h e  grid must be t ightened 
to l o c a t e  the  source of the radiat ion.  

4 .  Conduct a soil sampling survey of a l l  
areas af fec ted  by site 163.1 
u t i l i z i n g  surface soil scrapings to 
a depth of 2 inches and b o r h l e ~  
d r i l l e d  four feet deep. 
soil cores shall be canposited to 
represent each 2 foot intemal of soil. 
The surface and core samples w i l l  
be co l lec ted  at locations indicated as  
radioactive after conducting t h e  
radioactive survey. The samples w i l l  
be analyzed €or total plutonium, total 
americium, uranium 233/234, uranium 235, 
uranium 238, gross alpha and gross beta. 

The b o r e b l e  

172 Central Avenue Waste S p i l l  1. Canduct a radia t ion  surpey using a En 
shielded pancake detector and side- 
shielded FIDLER of the  areas a f f e c t e d  
by site  172. 
d u c t e d  along t h e  Central avenue a d  
6th  Street  roadsides and a l l  o t h e r  
roadsides u t i l i z e d  to transprt t h e  
wastes ftom t h e  903 Pad Area to Bldg. 
771. The survey shall also m i n e  
t h e  surface water drainages next to t h e  
north and westbound lanes of t h e  roads 
ut i l ized .  
water drainage surveys shall u t i l i z e  50 
foot grid intervals. If "hotspots" are 
detected, t h e  g r i d  rmst be t ightened to 
locate t h e  source of the radiation. 
The survey shall u t i l i z e  5 foot grid 
in terva ls  within 50 fee t  of stopping 
and unloading points. 

The survey shall be 

Both t h e  roadside and surface 

2.  Conduct a soil and asphalt sampling 
survey. 
be conducted at locations indicated as 
radioactive during the r a d i a a e t r i c  
survey and at stopping and uxiluading 
points along t h e  mute. 
samples shall be analyzed for HSL metals 

Soil and asphalt sampling shall 

The soil 
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Table 5: Preliminary RFI/RI workplan for P r ~ ~ i o u s l y  Identif ied 
Inactive S i t e s  

SITE . 

172 cont'd carban tetrachloride, bis(2-ethylhexyl) 
phthalate, total plutonium, uranium 
2331234, uranium 235, uranium 238, 
beryllium, gross alpha and gross beta. 
The asphalt samples shall be taken at 
areas indicated as radioactive during 
the radiaoetric survey and on 5 foot 
g r i d  intervals within 50 feet of 
stopping and unloading points along 
the route. 
be analyzed for the same COnStituents as 
for the soil samples, with the exception 
of the carbon tetrachloride and 
bis(2-ethylhexyl) phthalate. 

These asphalt samples shall 

173 Radioactive Site-900 Area 1. Suhit information substantiating the 
characterization of t h i s  unit as a SWMU 
subject to HSWA corrective action. 

2 .  S u h i t  the results of the Aerial 
Radiological Measuring System (ARMS) 
survey which documented the elevated 
gautm-radiation exposure rates for site 
173. Submit the results of the routine 
radiation surrreys conducted in  Bldg. 991 

3 .  Conduct radiation surveys using a CM 
shielded pancake detector and a side- 
shielded FIDLER, device of a l l  areas 
affected by s i te  173. The survey shall be 
conducted using 25 foot g r i d  intemals and 
w i l l  cover all areas external to Bldg. 991. 
At radiation sunrey sites indicating 
radioactive contamination. soil samples, 
surfacing ( i .e .  asphalt or concrete) 
samples or surface wipes w i l l  be taken to 
determine the radioactive constituents 
responsible for the positive radiation 
reading. 
dependent on whether the radiation survc?y 
site is located on the soil, or on surfacing. 
Soils shall be grab sampled. Asphalt, concrete 
and/or stmctural surfaces shall be wipe 
samples. 
total plutonium, total uranium, 

The type of sample taken will be 

AL1 samples w i l l  be analyzed for 
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Table 5: PrelFminary RFIfRI Workplan for Prwiausly Identified 
Inactive Sites 

ITE - 
7 3  m t ' d  total americium, t o t a l  cesium, total strontium, 

beryllium, tritium, gross alpha and gross 
beta. 

184 Bldg. 991 Steam Cleaning 1. S u b i t  the report(s) documenting the 
radiometric survey(s) conducted which 
indicate that t h e  radioactivity is mt 
above backgrolmd for t h i s  site.  

2 .  Investigate the spi l lage  identified 
as emanating frcxn site 184 in the 
8/6/71 aerial photograph. 

3. Incorporate t h e  investigation of site 
184 into the radianetric investigation 
to be conducted at s i te  173. 

188 Acid Leak 1. S u b i t  documentation describing the 
nature of the ac id  leak ( i . e .  describe 
whether the a c i d  mixture i s  a uaste ac id ,  
and whether it contained any other metals 
or dissolved constituents,  e tc . ? ) .  

2 .  bument any cleanup a c t i v i t y  which 
took place at the tbe of the incident 
or after t h e  incident to minFmize 
environmental degradation. 
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?ABLE 6 
FEDERAL FACILITY ACREPIEKT AND CCNSm ORDER 

MI- scHEDuu 

CU8 
700 AREA 

(XI 8 700 AREA WASE I XRA FACILITY INVESTIGATI(TJ/ 
REMEDIAL LNYEsllGATIm (RFI/RI) 

Submit Draft Phase I RFI/RI Work Plan 

Submit Final Phase I RFI/RI Work Plan 

Submit Draft Phase I RFIIRI Report 

S u b i t  Final Phase I RFIIRI Report 

Hay I ,  1992 

September 28, 1992 

February 14, 1994 

July 12, 1994 

14 



ATTACHMENT 4 - FAZARDOUS SUBST?.NCE LIST 

The materials listed below have been released at the 
Facility, or pose a threat of release to the environment at the 
Facility. 
the effective date of this Agreement and is subject to change 
dependent on the information gathered after the effective date of 
this Agreement. 

This list is based on informatlon gathered prior to 

Radionuclides: 
Plutonium 239, 2 4 0  
Americium 241 
Uranium 2 3 3 ,  2 3 4 ,  2 3 5 ,  and 2 3 8  
Tritium 
Gross alpha 
Gross beta 

Metals: 
Aluminum 
Bery 11 ium 
Calcium 
Cadmium 
Cobalt 
Chromi um 
Barium 
Lead 
Magnesium 
Seleniun 
Sodium 
Silver 
Strontium 
Thallium 
Zinc 
Mercury 
Nickel 
Lithium 

inoraanics: 
Sulfuric hcid 
Nitric k c ~ d  
Hydroflu3ric Acid 
Scdiun tiycroxide 
Hydrochloric Acid 
Nitrate 
Suifato 
Hydroxide 

1 



V c l a t i l e  Orcanics:  
1,1,2-T=ichloroethylene - 
Chloroform 
l,i,l-Trichloroethane 
Carbon Tetrachloride 
1,t-Dichloroethane 
Acetone 
Perchloroethane 
Benzilne 
Toluene 
Nethylethyl Ketone Peroxide 
Dichloromet h.ane 
Xylene 
2-autanone 
Methylene Chloride 
Methyl Ethyl Ketone 

Semi'-Volatile Oraanics : 
bis(2-ethy1hexyi)phthalate 
ethylene glycol - 

Miscellaneous: 
Diesel Fuel 
Fuel Oil 
?$=oxide 
Asbestos 
O i l  S1udg;e 
Polyester Resin 
Still Ecttom Sands 

'L.' - 



April 21, 1992 

Mr. Frazer LocWlart: 
U. S. Departnent of Energy 
Rocky F l a t s  Office 

Golden, Colorado 80402-0928 
P . 0 .  BOX 928 

RE: Modification t o  Work i n  the XAC 

Dear Hr. Lockhart, 

Pursuant to P a r t  32,' Paragraph 191 (Additional WorK or Xodiffcation 
t o  Work) of tke IAC,  CCH and EPA hereby notify DOE t h a t  certain 
XHSSs fncluCed i n  several OUs, and the investigatcry and remedial 
work associated with them, are new to be addressed as part of 
alternate  OL'S as follows: 

IHSS 1 2 2 :  
IHSS 123.2: 
XHSS 1 2 4 :  
IHSS 12s:  
IHSS 126:  
IHSS 127: 
IHSS 132: 
IHSS 146: 
IHSS 143.1: 
IHSS 1 4 9 :  
IRSS 159: 
IHSS 215: 

From OU 13 t o  OU 9 
From OG 8 to OU 9 
From OC 1 0  to OU 9 
Frcm OU 8 to OU 9 
From OU 8 t o  OW 9 
From ou a to ou 9 
From OU 8 t o  OU 9 
From OU 8 to OU 9 
From OU 12 t o  OW 9 
From OD 8 to OU 9 
From OU 8 t o  OU 9 
From OL' 15 to OU 9 

Rationale: The above IHSSs a l l  c o n s t i t u t e  part of the 
Original Frocess Waste Lines (OPWL) and w i l l  be investiqated and 
rerr,edied as such. These changes were tecomended by DOE in the 
now-approved OU 9 Phase I RFI/RI k'orkplan. They need t o  be 
f inalized as soon as possible so as not to impact the preparation 
of the RFI/RI Workplans for the OUs from which they are being 
moved. 

\a 
J -3 
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P, 03 

IHSS 156.2: From OU 14 to OU 6 

Rationale: This  changa was recommended by DOE in the now- 
approved OW 6 Fhase 1 RFI/RI workplan because of the IHSS location 
along the Walnut Creek Drainage. 

EPA and t h e  Division consider these changes t o  be a modification to 
work associated with implementation of  the I A G  and are effective 
i m e d i a t e l y .  Although these changes were recommended by DOE, if 
you do not agree w i t h  any o f  these changes, you may invoke 
appro2riate dispute-resolution procedures w i t h i n  1 4  days. However, 
we would appreciate early notice of your disagreement so that an 
attenlpt can be made to resolve differences before dispute-  
resolution is invoked. 

If you have any guestions regarding these matters,  please call Joe 
Schieffelin (CDR) a t  3331-4421. 

Sincerely, 

Unit Leader, Kazardous Facilities U n i t  
Eazardous MateriaZs and Waste Xanacjenent Division 

I 

Xart in Eastmark 
Manager 
xocjcy F l a t s  ?reject 
Enviromental  Frotect ion Agency 

cc:  Daniel S .  Miller, AGO 
Barbara Barry, RFPU 
Paul Bunge, EGPG 
Peter Omste in ,  EPA 

EO 'd 



OUS IHSSs Researched and Discussed by Doty and Associates, 1992 

139.1 

139.2 I 
\ 

144 1 

146.1') 

146.22) 

146. 32) 

146.42) 

1 46.S2) 

146.62) 

1 4g2) 

150.1 

150.2 

Doty and Associates Correspondence') Dates 

April 9 April 10 April 11 April 14 Sept. 1 
IHSS No. 

X 

X X 

X X 

X 

X 

X 

X 

X 

X 

X 

X 

X X 



OUS MSSs Researched and Discussed by Doty and Associates (continued) 

IHSSNo. 

150.3 

150.4 

150S2) 3, 

150.6 

150.7 

150.8 

151 

159*) 

163.1 

163.2 

172 

173 

184 

188 

Doty and Associates Correspondence') Dates 

April 9 April 10 April 11 April 14 Sept. 1 
. 

X X 

X X 

X X 

X X 

X X 

X X 

X 

X X 

X X 

X 

X 

X X 

X X 

X X 



2001 1 GOLDEN GATE CANYON ROAD 
SUITE loo 
GOLDEN, COLORADO 80403-am 

TELEPHONE: (303) 279-9iai 
FAX: (303) 279-9186 

September 1 , 1992 
1801-17 

Mr. Jim Shaffer 
Project Manager 
Advanced Sciences, Inc. 
405 Urban Street Suite 401 
Lakewoad, Colorado 80225 

Subject: Descriptions for the Minor OU8 IHSSs 

Dear Mr. Shaffer, 

Enclosed please find descriptions of the remainder of the MSSs for OU8 as requested. 
Included are descriptions for the following IHSSs: 135, 137, 138, 150.2, 150.3, 150.4, 150.5, 
150.6, 150.7, 150.8, 163.1, 173, 184, and 188. It has become apparent through our research 
that some of these MSSs had their boundaries slightly misplaced on previous maps. Several 
maps are attached which indicate the location where we believe these IHSSs should be 
placed. If we obtain more information for any of these MSSs, we will prepare a 

supplementary document with that information and forward it to you. Please review these 
descriptions and do not hesitate to call if you have any questions or need additional details. 

Sincerely, 

Enclosures: as indicated 



XHSS Number: 135 @ 
OU8 IHSS DESCRIPTIONS 

IHSS Name: Cooling Tower Blowdown 

Datauration of Occurrence: 1980 to 1982 

Description of Incident: 

General Physical Setting 

Building 373 is the cooling tower that serves Building 374 and was constructed in the mid 1970s. 
In 1979, because of a concern of tritium possibly being in the water, a proposal was ma& that 
overflows and drains from the cooling towers should be ma& to the sanitary sewer.' The cooling 
tower blowdown from this structure is currently piped into the sewage treatment plant. These 
cooling towers have had the ability since approximately 1981 to accept recondensed evaporator 
water from Building 374. Evaporator water is routinely sampled and analyzed and may be 
transferred to either the cooling towers or to the Building 443 boilers. The 1989 water balance 
indicated that 11.3 million gallons of recondensed Building 374 evaporator water went to the 
Building 443 boiler and 2 million gallons went to the Building 373 cooling towers. This water 
is combined with other plant raw water for the cooling tower makeup water. 

@ 

A holding pond is located south of the cooling towers, across a paved drive, and currently serves 
as secondary containment for Tanks 808A and 808B. The holding pond was originally clay lined 
and was used to contain surface runoff from around Building 374. It was concreted in 
approximately 1986 for the purpose of serving as secondary containment for the two tanks, which 
were constructed in 1986, as well as containing surface runoff. A sluice gate is located at the 
northeast comer of the pond with a connecting culvert that directs water into a drainage toward 
North Walnut Creek. 

Releases to the Environment 

On June 12, 1981, the cooling tower was cleaned and the slurry portion was pumped into the 
holding pond. During the night, some of the water leaked through the dirt dike and gate valve 
and drained into Walnut Creek. Analyses of the cooling tower water and of Pond A-3 were 
conducted for phosphate, a compound added to cooling tower water as a rust inhibitor. The 
results indicated no detectable quantities of phosphate in either some? In December 1981, a 
new valve was installed at the pond in response to the leak3 
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Persons interviewed for the CEARP Phase 1 document indicated that cooling tower blowdown 
was released to the environment near Building 374 and may have contained chromates and 
algicides! This cooling tower was constructed during the same timeframe that the RFP switched 
from chromates to inorganic phosphates as the additive in the cooling tower water for a rust . 
inhibitor. 

@ 

Radiometric Survey Results 

The results of the Radiometric Survey, performed at the RFP during the late 1970s and early 
1980s, indicate no extremely contaminated areas (stated to be 500,000 to 1,000,OOO pCi/g>' 
around the Building 373 cooling tower. 

MSS Boundarv 

The 1981 event impacted the holding pond located to the south of the cooling towers. The MSS 
boundary should be located around this holding pond and at the outlet of the culvert. No 
documentation was found specifically identifying the immediate environment around the cooling 
tower as being impacted by the cooling tower blowdown. 

*** ** *** 

Other MSSs of Concern: IHSS 206 is a hazardous waste storage tank located at the northeast 
corner of Building 374. This tank has at times contained radioactive materials. No radioactively 
contaminated releases were identified as a result of this tank. The HRR narrative for this IHSS 
is attached. 

IHSS 151 is an underground fuel storage tank located northwest of the cooling tower and is 
included in OU8. The narrative for this IHSS has previously been submitted. 

References 

Crites, T.R., Rockwell International, 1979, "Environmental Sciences Weekly Highlights Week 
Ending October 19, 1979," October 19. 
* Hornbacher, D.D., Rockwell International, 198 1, "Environmental Analysis Weekly Highlights 
Week Ending June 19, 1981," June 19. 

Hornbacher, D.D., Rockwell International, 198 1, "Environmental Analysis Weekly Highlights 
Week Ending December 4, 1981,'' December 4. 

RCRA300Q(u) 
a 
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Setlock, G.H., 1988, "Request for Detailed Report on Radiometric Survey," Internal Letter to 5 

0 Tom Greengard, August 19. 
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PAC REFERENCE NUMBER: 300-206 

0 IHSS Reference Number: 206. Operable Unit 10 

Unit Name: Inactive Hazardous Waste Tank D-836 

Approximate Location: N750.500; E2.082500 

DateW of ODeration or Occurrence 

1975 - 1987' 
DescriDtion of ODeration or Occurrence 

Tank D-836 was a 19,OOO gallon, carbon steel tank used for hazardous waste storage. The tank had no 
secondary containment and was located on compacted SOL It has been identified as a portion of Unit #42 in 
the RCRA Part B Pennit Application. Specifically it was identified as Unit M2.14.' The tank can be seen in 
a 1980 RFP photograph, situated at the northwest corner of Building 371 near Door 5.2 Specifications for Tank 
D-836 can be found in the RCRA 3004(u) document. 

' 

A spa of condensate water occurred on February 18, 1980 when a line from the evaporator to the tank was 
disconnected? 

Phvsical/Chemical DescriDtion of Constituents Released 

The tank was used to hold off-specification Building 374 Product Water, Le., water too high in amductivity. 
The spill in 1980 was found to contain low concenvations of tritium? 

@ 
Remnses to Owration or Occurrence 

No documentation was found which detailed a response to this occurrence. 

Fate of Constituents Released to Environment 

This IHSS is being studied in accordance with the IAG schedule of OU10. The IAG activities will include site 
investigations, site characteriZations, and possible site remediation. The F d  Phase I RFVRI Report is to be 
completed by January 30, 1995. 

Comments 

This unit is no longer to be closed under Interim Status. The 1988 Closure Plan has been superseded by the 
RFURI Report. 

It is proposed that the location of IHSS 206 be moved to the area believed to be occupied by the tank. This area 
is different than the location indicased on the IAG map which had the site located north of Building 374. 

Referenee 

* 1502735 * ' 1800342 
1501223 
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OU8 MSS DESCRIPTlONS 

@ IHSS Number: 137 
IHSS Name: Cooling Tower Blowdown Buildings 712 and 713 

DatdDuration of Occurrence: 1962 to Present 

Description of Incident : 

General Phvsical Setting 

Buildings 712 and 713 are located adjacent to each other south of Building 774 and north of 
Building 777. Building 712, the westernmost of the two, was constructed in 1962 to service 
Buildings 776 and 777. Building 713 was constructed in 1966 for additional cooling tower 
capacity. During construction of Building 713, several laundry and process waste lines were 
rerouted to make room for the new building.' It is unknown if these underground pipes were 
removed or abandoned in place. The area around these cooling towers, especially immediately 
south of the buildings, is characterized with an abundance of aboveground and underground pipes 
and structures. The ground surface around the buildings is at an approximate elevation of 5982 
feet. Process waste invert elevations in the area south of the buildings are as deep as 

approximately 5978 feet. Buildings 702 and 703 are the pumphouses for Buildings 712 and 713, 
respectively. The cooling tower sump for Building 712 is located between the cooling tower and 
the 702 Pumphouse. 

Cooling Tower ODeration 

Cooling tower water is made up of filtered untreated raw water from the onsite raw water 
reservoir. Water is removed from the cooling tower system from blowdown and drift. Drift 
water is water that is released to the atmosphere and sprayed to the ground surrounding the 
tower. Water is periodically blowndown to maintain a specified range of total dissolved solids. 
A calculation done in the 1980 Environmental Impact Statement estimated that approximately 
4,000 pounds of solids per year may be carried with the drift water and deposited on the 
surrounding soil. This value is a total from all of the cooling towers onsite. Due to the age and 
use of these cooling towers, it is estimated that the ground surrounding and between the cooling 
towers has been impacted by the cooling tower water from drift, blowdown, and leaks? These 
cooling towers do not receive recondensed evaporator water finm Building 374. 
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Chemicals were added to the cooling tower water for the prevention of biological growth, 
corrosion, scaling, and other effects that can foul heat-transfer surfaces and degrade performance. 
Prior to approximately 1976, chromates were added as a rust i nh ib i t~ r .~  After that time, the use 
of chromates was reduced plantwide due to pressure from EPA regarding the release of . 
chromates to the environment. Sodium silicate has been used in cooling tower water as a 
corrosion inhibitor.2 

@ 

Releases to the Environment 

Interviewees for CEARP Phase 1 indicated that cooling tower blowdown south of Building 774 
drained northward into North Walnut Creek? These towers are located directly south of Building 
774. The topography slopes gently to the north of the buildings for the fmt 100 feet or so and 
then slopes quite steeply to the north toward Building 774 and North Walnut C&k. Surface 
water collection pipes direct the water toward North Walnut Creek. The CEARP working notes 
attribute the blowdown to towers south of Building 774, which would logically refer to Buildings 
712 and 713; however, it was stated as speculation in the CEAFW final document that the 
interviewees probably referred to a specific incident occurring in 1976 near the Building 779 
cooling tower (IHSS 138)? The reasoning behind this interpretation is not stated and it is unclear 
why one would assume this description would be attributed to the Building 779 cooling tower. 

The cooling towers have been damaged by wind and rain and the west tower (Building 712) has 
been resided at least once in the past. It currently has open panel siding. Building 713 currently 
has open slat siding. The slat siding allows some water to spray out of the tower onto the 
surrounding ground surface. The ground immediately around the east side of Building 713 was 
puddled from the overspray on a site visit on August 20, 1992; Building 712 was not operational 
on that day and has not been operation for quite some time. 

Prior to the early 1970s, it was routine for the cooling towers of Building 712 and 713 to 
blowdown effluent onto the soil outside the building. The blowdown water evaporated, infiltrated 
into the soil, or flowed into the storm water culverts and pipes and was directed to North Walnut 
Creek. Since approximately 1974, the blowdown has entered the sanitary sewer lines and is 
treated at the sewage treatment plant. 

In September 1990, a leaking cooling tower behind Building 777 was checked by RCRA 
personnel. The cooling tower was reportedly releasing about 20 to 40 gallons per minute to the 
environment. It was unclear how long the leak had occurred prior to the RCRA response to the 
incident. The releases were caused by leaks from corroded sides of the cooling tower. 
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Previous Studies a - 
In May 1973, a letter was sent to various operations managers from Environmental Control 
requesting information about cooling towers. The information sought included the type of tower, . 
type of discharge, volume of discharge, disposition of discharge, and the amount, frequency, and 
type of chemical additives.6 Responses to this request have not been found; however, in 
September 1973, a proposal was developed to connect all cooling tower blowdown to the sanitary 
sewers? Details of the results of these studies have not been found; however, it is believed that 
since approximately 1974, the blowdown has been piped to the sanitary sewers. 

In 1979, a project was implemented to upgrade cooling towers sitewide. The project included 
the collection of samples for determination of subsequent waste disposal as a result of demolition 
of some of the cooling towers. Buildings 712 and 713 were included in the study. Materials 
sampled included wood siding and soil samples. The results of the sampling indicated that none 
of the materials qualified as toxic or hazardous material based on EPA guidance and extraction 
tests. Therefore, material removed for the upgrades were disposed of in the onsite landfill. The 
analytical results are a~ailable.~ 

Radiometric Swvev Results 0 
The results of the Radiometric Survey, performed at the RFP during the late 1970s and early 
1980s, indicate no extremely contaminated areas (stated to be 500,000 to l,OOO,OOO pCi/g>' 
around Buildings 712 and 713. 

MSS Boundarv 

As stated above, it is estimated from the age and use of the cooling towers that the area 
surrounding and between the cooling towers has been impacted by drift, blowdown, and leaks. 
Therefore, the MSS boundary, as stated in the IAG and HRR, is proposed to be enlarged from 
the south end of the cooling towers only to the entire area surrounding and between the cooling 
towers. The potential area of impact is difficult to ascertain because no documentation has been 
found which delineates the effected area. For the purpose of initial investigation, it is suggested 
to include a zone approximately 10 feet beyond the foundation of Buildings 712 and 713. It is 
not possible to estimate the area of surface runoff that may have been caused in the past by drift, 
blowdown, or leaks, again, because no documentation has been found which identifies any paths 
other than to the north toward North Walnut Creek. It is suggested that the area of impact be 
adjusted toward the north if preliminary investigation indicates contamination to the pmposex~ 10 0 
foot boundary. 
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*** ** *** 

Other MSSs of Concern: MSSs 127 and 149.2 are located in the area of the cooling towers. 
e 

These MSSs represent underground process waste pipe leaks and are scheduled to be investigated . 
through the implementation of the C1U9 RFI/RI workplan. 

References 

RFP Engineering Drawing 14267-9 rev. A, Recommended January 19, 1966. 
US Department of Energy, 1980, "Final Environmental Impact Statement, Rocky Flats Plant 

Site," Vol. 1, pp 2-141, 3-8, April. 
Kriznar, A.L., Dow Chemical Company, 1979, "Authorization 309042 - Demolition and 

Disposal of Old Cooling Towers," Internal Letter to Distribution, Dow Chemical Company, May 
11. 

CEARP Working Notes, page 5 
CEARP Phase 1, page V-32 
Hobbs, F.D., Dow Chemical Company, 1973, "Cooling Tower Information," Internal Letter to 

Operators, Dow Chemical Company, May 15. 
Hawes, R.W., Dow Chemical Company, 1973, "Cooling Towers - Proposed Connections to 

Sanitary Sewer,'' Internal Letter to G.J. Werkema, Dow Chemical Company, September 17. 
* Setlock, G.H., 1988, "Request for Detailed Report on Radiometric Survey," Internal Letter to 
Tom Greengard, August 19. 
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OU8 IHSS DESCRIPTIONS 

IHSS Number: 138 e 
IHSS Name: Cooling Tower Blowdown Building 779 

Date/Duration of Occurrence: December 8, 1976 and December 8, 1990 

Description of Incident: There has been a point of confusion concerning this IHSS because the 
event that occurred in 1976 predated the existence of the cooling towers to which the event was 
attributed in the past. This discussion is based on documentation, historical engineering 
drawings, and interviews with personnel involved with the events. 

General Phvsical Setting 

The original Building 779 cooling towers were built in 1964 when construction of Building 779 
was completed. The original cooling towers were relatively small structures located south of the 
present Building 779 cooling towers. The present cooling towers, Buildings 784,785,786, and 
787 were constructed in 1986. The original cooling towers were removed when those bddings 
were constructed. Building 783 is a pumphouse associated with the current towers and contains 
many of the ancillary piping. The area is marked by an abundance of aboveground and 
underground utilities and structures. 

0 

A discussion of general cooling tower development at the RFP is described in detail in the 
narrative for IHSS 137. The current Building 779 cooling towers are separated for different 
functions and different plumbing. Cooling Tower 1, which consists of four units, is the West 
Chiller Cooling Water System, and is labelled Building 786. The one unit of Cooling Tower 2 
is Building 785 and is the Process Cooling Water System. Cooling Tower 3, Building 787, is 
the East Chiller Cooling Water (Glycol mix) System. Finally, Cooling Tower 4 consists of four 
units and is the Standby Cooling Water System, Building 784.' 

Attached to this discussion is a design drawing from the original construction of Building 779. 
Prior to the construction of that building and its outbuildings, including the original cooling 
towers, a geotechnical study was performed to determine characteristics of the substratum. The 
core logs for six test borings are included on the attached drawing and provide information 
pertaining to soil characteristics. 
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Releases to the Environment 
~ 

On December 8, 1976, a leak occurred in an underground line connected to the original cooling 
towers? The leak discharged approximately 400 gallons of cooling tower effluent which were . 
released into a storm sewer east of Building 779 and northwest of Building 727. At the time, 

it was stated that the spilled effluent drained toward Trench No. 6. Trench No. 6 was a part of 
the original surface water and shallow groundwater collection system north of the solar ponds. 

The spilled effluent was analyzed at the time and was found to contain approximately 50 parts 
per million total chrome and 3,000 dpm/l gross alpha activity. In response to the spill, the leak 
was repaired. A FIDLER survey was conducted along the water course of the spill. No readings 
above background were observed. Additionally, soil samples were taken in the area and 
submitted for analysi~.~~ The results of the soil samples are not known. Samples were also 
reportedly collected daily from Trench No. 6; however, the sample analyses are not known. 

Engineering drawings show a forced storm drain immediately south of the original cooling towers 
which is northwest of Building 727 and east of Building 779. Currently, there is a concrete 
surface water diversion trough located in the area between the former location of the original 
cooling towers and Building 727. During construction activities in 1986 for the demolition of 
the original cooling towers and the construction of the present cooling towers, several 
underground utility lines were excavated. The storm drain was not rerouted; however, several 
other lines in the immediate area were rerouted. Because of all of the intrusive activities in the 
area, it is probable that the soil in the area of the release has been disturbed since the event 
Occurred. 

@ 

On December 8,1990, Cooling Tower No. 2 discharged cooling tower water to the ground4 The 
event occurred when the sump filled and water backwashed into the cooling tower and spilled 
out of the fan on the east side of the structure. Cooling Tower No. 2 is Building 756. The spray 
from the backwash extended no more than 5 to 6 feet east of the building according to utilities 
personnel in Building 779.5 The cooling tower water contained an additive called “Nalco 2826 
an inorganic phosphate rus~ inhibitor. The manufacturer of Nalco 2826 was contacted aEter the 
event and assured the operators that the amount of Nalco released was not harmful to the 
en~koment .~ An Occurrence Report was prepared after the incident, but the RCRA contingency 
plan was not implemented. The Occurrence Repcnt indicated that a sample was taken for 
analysis; however, it is not stated if it was a soil or water sample. The results of the sample 
analysis are not known. 
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Previous Studies 

Several geotechnical studies have occurred in conjunction with Building 779 and adjacent 
facilities and with the Solar Evaporation Ponds. The information gathered for those studies may . 
be useful in identifying the subsurface conditions of the general area such as water table levels 
and soil types. These studies include: "Subsurface Investigation Planned Site for Building 79 
U.S. Atomic Energy Commission Rocky Flats Facility, Boulder, Colorado" November 1962; 
"Geotechnical Services for Seismic Retrofit on Buildings 707,779, and 776/777 at Rocky Flats 
Plant Jefferson County, Colorado" December 1986; and "Geological and Subsoil Investigations 
at Evaporating Ponds Dow Chemical Rocky Flats Plant near Denver, Colorado" October 22, 
1970. 

Radiometric Survev Results 

The results of the Radiometric Survey, performed at the RFT during the late 1970s and early 
1980s, indicate no extremely contaminated areas (stated to be 500,000 to l,OOO,OOO ~ C i / g ) ~  
around the area of these cooling towers. 

MSS Boundarv 0 
The MSS boundary presented in the IAG was concluded to be too large and too far west of 
where the 1976 event occurred. The reidentification of the site in the HRR is considered to be 
adequate for the location of the pipe leak. The effluent spilled toward Trench No. 6, presumably 
through the storm water drains and channels. At the time, these were monitored for radioactivity 
and were considered to be uncontaminated. The exact route the spill took is not known at this 
time and therefore cannot be mapped with accuracy. 

The location of the original cooling tower is evident in the field, identifiable by the unvegetated 
white gravelly material just to the south of the current cooling towers (Building 786). In 
addition, if it is chosen to pursue the 1990 incident, the location of that area can be defined as 
being along the east side of Building 785 (Tower 2) and extending six feet out from the building. 

*** ** *** 

Other MSSs of Concern: The adjacent IHSS 101 is the Solar Evaporation Ponds which are 
currently under investigation as part of the OU4 Phase I RFI/RI implementation. IHSS 150.8 
impacted some of the area adjacent to the cooling towers and is detailed in this submittal. e 
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OUS MSS DESCRIPTION 

@ IHSS Number: 150.2 
IHSS Name: Radioactive Leak West of Building 771 

Note: This IHSS also encompasses the area wesr of Building 776 

DatdDuration of Occurrence: September 11, 1957; May 11, 1969 

Description of Incident: The area west of Buildings 771 and 776 are contaminated as a result 
of the September 11, 1957 fire in Building 771 and the May 11, 1969 fire in Building 776/777. 

- 1957 

The west side of Building 771 was contaminated as a result of the 1957 fire. Altbough no 
documentation was found which details specific activities in the area, a review of documents 
pertaining to the fire indicates that the west side of Building 771 was used quite extensively 
during extinguishing activities, for purposes such as the staging of frrefighting vehicles. The 
portion of the building that was most affected by the fire was Room 180, which is located in the 
southwest comer of Building 771; therefore, the west entrance provided good access for the 
fmfighters. At the time of the fm, there was an access door on the west side of the building, 
and the area was paved'. Currently, there is a dock located at the access door. 

No documentation was found which details contamination of the surrounding environment. One 
eyewitness report states, "I then went back in the front area of Building 71 with a Pee Wee and 
did some spot monitoring. I found the general level of contamination to be 100 to 500 counts 
per minute, except around the air-lock to the exclusion area, where the floor had been tracked 
up"'. (Note: A Pee Wee was the alpha probe used in the 1950s.) The front door of Building 
771 is located on the north side of the building, however the levels may be an indication of the 
contamination levels in the general area. It is conjectured that the west side of Building 771 
would have become more contaminated than the north side of the building, because it is believed 
that firefighting access was mostly through the west access door. No details of cleanup activities 
were found. 

0 

- 1969 

In 1969, the west dock area of Building 776 was contaminated by tracking of contamination by 
firefighting personnel up to greater than 100,OOO ( ~ p m ? ) ~ .  This was most likely an area just 
south of Door 6, in the northern half of the west side of the building, where surveys showed 
contamination of between 100 and 300 micrograms per square meter4. Documentation also 
indicates that the steps, dock, and ramp areas on the west side of Building 776 were 
contaminated to 6,000 cpm5. The contaminated area extended out from the building 
approximately 30 feet. Following the fire, rain transported the contamination into nearby soil, 
and oil and gravel were placed on the soil to stabilize the contamination6. 

The soil, oil, and gravel were removed on July 19, 196g6. Asphalt and dirt removed from the 
west side of the building contained 7 dpm/g, and was to be buried in the "Building 903 area"'. 
Contaminated asphalt from the 1969 fm was actually buried in a location east of Building 881, 

0 
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at IHSS 130. Approximately 320 tons of soil and asphalt were removed from the west side of 
the building'. At least a portion of the sidewalk on the west side of Building 776 was also 
removed9. A new asphalt road had been constructed on top of the affected area by the end of 
July 196g6. 

0 
In 1973, a survey was conducted on the asphalt road w e s  of Building 776 to determine 
contamination levels prior to widening of the road. The maximum soil activity found was 70 
dpm/g plutonium lo. 

In January 1972, the soil at the southwest comer of Building 776 was considered to be 
contaminated". The cause of the contamination was not stated 

In June 1972, the "west dock" became contaminated when a radioactively contaminated roller on 
a box was brought into the building. The area was decontaminated at the time of the incident'2. 
No documentation providing further details of cleanup was found. It was not stated what 
building the "west dock' was connected to, but it is possible that is was the west dock of 
Building 776. 

Radiometric Survey Results 

The results of the Radiometric Survey, performed at the RFP during the late 1970s and early 
1980s, indicate no extremely contaminated areas (stated to be 5O0,OOO to 1,OOO,OOO pCi/g)" 
around the west sides of Buildings 771 or 776. 

@ IHSSBoundarv 

The boundary of this MSS, as presented in the IAG, includes an area between the west sides of 
Buildings 771 and 776. No documentation was found which substantiates the inclusion of this 
area in this IHSS. The IHSS should include only the areas west of the buildings, and not the 
whole area extending from the middle of Building 771 to the south si& of Building 776. 

Other IHSSs of Concern: MSSs 150.7 and 131 are areas south and north of Building 776f777, 
respectively, which were affected by the 1969 fm. The description for IHSS 150.7 is included 
in this submittal. The HRR PAC Description of MSS 131, which is included in OU14, is 
attached. 
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PAC REFERENCE NUMBER: 700-131 

0 IHSS Reference Number. 131, Operable Unit 14 

Unit Name: Radioactive Site - 700 Area Site #1 

Approximate Location: N 75 1500; E 2,084,000 

Datets) of b r a t i o n  or Occunence 

June 1964l and May 19692-3 

DescriDtion of ODeration or Occurrence 

As a result of an explosion in Building 776 in June 1964. an area of approximately 1,500 square feet of soil at 
the exit of the gas bottle dock was contaminated with plutonium; some areas had activities greater than 200,000 
dpm/67cm2.' A later account states that 40 square feet of soil north of Building 776 was contaminated with 
plutonium due to the June 1964 explosion inc iden~~ An area 20 by 100 feet on the west end of the north side 
of Building 776 was radioactively contaminated during the wurse of firefighting activity in May 1969 (PAC 700- 
150.2): Tracking by personnel around Door 17 of the dock area resulted from use of the door as a major access 
to the building at the time of the May 1969 fire.' 

PhvsicaVChemical Descriution of Constituents Released 

Plutonium was released to the envimnment'" 

Remnses to Owration or Occurrence 

In June 1964, following the removal of spots of high level soil contamination, a seal coat of oil and about two 
inches of gravel were placed over the contaminated soil.' The area around Door 17 was paved twice and in the 
fall of 1971 the asphalt was removed and placed in barrels.' In November 1971, the paving of a gravel-covered 
contaminated area north of Building 776 compressor shed was pending?6 

Fate of Constituents Released to Environment 

No documentation was found which detailed the fate of the constituents. This IHSS is bekg studied in 
accordance with the IAG schedule for OU14. However, the information developed on this unit for this study 
indicate that the location for IHSS 131 presented in the IAG is inaccurate. The IAG activities will include site 
investigations, site characterizations, and possible site remediation. The Final Phase I RFVRI Report is to be 
completed by May 23, 1995. 

Comments 

No documentation was found which detailed the final disposition of the asphalt removed from the site. The 
removed material could have been buried in venches or moved to a fill area to the west of Building 881 (PAC 
900-130). as was contaminated material removed from the west side of Building 776.7' 

A french drain which may have provided a pathway for migration of contamination from this Site is discussed 
as PAC 700-1100. 0 ! 
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Based on information from documents reviewed for this study, it is pmposed that the m a  of  MSS 131 defined 
in the IAG be enlarged to extend to the noxthwest comer of Building 776 (PAC 700-131). 
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OUS MSS DESCRIPTION 

IHSS Number: 150.3 
IHSS Name: Radioactive Leak Between Buildings 771 and 774 

DatdDuration of Occurrence: 197 1 

Description of Incident: Contamination in the area between Buildings 771 and 774 is a result 
of leaks from process waste lines in the area. 

The tunnel between Buildings 771 and 774 was built during construction of the buildings in 
1952. The tunnel was originally built as an exhaust ventilation duct for Building 774', and 
contains process waste lines. 

The interior of the tunnel is 3.4 feet square. It is constructed of 8-inch-thick removable concrete 
slabs with a copper water seal at the joints. The tunnel is approximately 175 feet in length and 
slopes evenly from the east side of Building 771, where the tunnel has an interior floor elevation 
of 5,963 feet, to the west side of Building 774, where the tunnel has an interior floor elevation 
of 5,939.66 feet. The tunnel has a periscope-type shape on the west end, where it raises sharply 
and enters Building 771 at an elevation of 5,974.7 feet?. The tunnel also "doglegs," running 
east/west on the west end of the tunnel, and then angling to the northeast on the east end of the 
tunnel. The land surface in the area of the tunnel has been modified as a result of construction 
activities over the years. When the tunnel was originally built, the ground surface to the north 
of the tunnel was relatively flat as compared to the present topography; currently, the ground 
surface slopes steeply to the north. As a result, the tunnel now is partially exposed at the ground 
surface. It should also be noted that there anz overhead pipes in the 771/774 courtyard. 

0 
In August 1971, leaks of liquid into a Building 771 room, which was adjacent to the west end 
of the tunnel, were attributed to releases from the process west lines coming through the wall 
where the pipes entered the buildin$. Also in August 1971: contaminated soil was removed 
from beneath the tunnel4, which was almost fully exposed on the north side at the time'. It is 
unknown if the soil removal was a response to the leaks into Building 771. 

During construction activities in September 1971, the tunnel was exposed. The activities were 
in support of construction of the annex between Buildings 771 and 774. Three cracks in the 
tunnel were found to be contaminated, and were subsequently sealed. Eight drums of plutonium- 
contaminated soil, with approximately 24 dpdg activity, were removed September 19716. 
Cleanout and decontamination of the tunnel was completed by January 7, 1972. Repair of the 
cracks, as well as pipe replacement, were to be done at a later date. It was believed at the time 
that some contamination would remain in the concrete'. Samples of wastewater from the pipeline 
indicated activity of 1,OOO pCi/18. 

Radiometric Survev Results 

The results of the Radiometric Survey, performed at the RFP during the late 1970s and early 
1980s, indicate no extremely contaminated areas (stated to be 500,000 to l,OOO,OOO pCi/g)' 
around the Building 771D74 tunnel. @ 
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MSS Boundarv 

0 m e  bun- of this mss, as presented in the IAG, includes a rectangular area against the west 
side of Building 774. The boundaries should instead include an area surrounding the tunnel, 
since contamination in the area is a result of leaks from the process waste lines contained in the . 
tunnel. 

Other MSSs of Concern: IHSS 146 is located east of MSS 150.3, and includes an area 
affected by process waste tanks which were south of the original Building 774. The description 
of IHSS 146 was included in a previous OUS submittal. 
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OUS IHSS DESCRIFTION 
IHSS Number: 150.4 
IHSS Name: Radioactive Leak East of Building 750 

Note: This IHSS should be located west of Building 750. 

DatelDuration of Occurrence: Early 1980s 

Description of Incident: The area west of Building 750 is believed to have been contaminated 
due to decontamination activities in Building 776f777 following the 1969 fire and/or from 
"leaking manholes" in the area. 

Building 750 is located south of the east side of Buildings 776J777 and 778, and east of Building 
707. 

CEARP interviewees recalled that decontamination equipment, such as trucks, was staged in the 
750 Courtyard, and that manholes had "leaked" in the same area'. According to former RFP 
personnel, the area referred to as the 750 Courtyard was the area between Buildings 750 and 707, 
west of Building 7502. 

No documentation was found which confirmed the staging of decontamination equipment near 
Building 750. Present and former RFP employees did not recall the use of the area for such 
activities 2*3p. 

No documentation regarding "leaking" manholes was found; however, the leak described in the 
following discussion may be the incident to which the interviewees were referring. 

0 
During routine foundation drain and sump sampling in 1980 and 1981, elevated levels of total 
dissolved solids, conductivity, gross alpha and gross beta were found in a sump located south of 
Building 778' just outside Door 3, in an area that would be considered to be in the 750 
Courtyard. These high levels were discovered during the week ending November 20, 19816. 
Investigation into the high levels resulted in the fmding of a leaking process waste line located 
above the sump. The leak was repaired. Specific isotopic analyses indicated 900 p C i  uranium 
and no plutonium5. Whether the analyses were performed on soil or water was not specified. 
No documentation regarding soil removal or other cleanup activities was found. 

This area may have also been affected by airborne contamination during the 1969 fire. Details 
of this contamination are included in the MSS 150.7 description. 

It is doubtful that decontamination vehicles were staged in the 750 Courtyard, because, to the 
knowledge of RFP personnel involved in cleanup after the fue, this area was not used for vehicle 
staging; however, if such activities did occur, it is unlikely that the environment was impacted, 
or that any residual contamination remains, because detailed documentation exists for the fire 
cleanup, and if contamination had beer, found, it is likely that it would have been recorded. 
Therefore, it is suggested that this IHSS include only the area around the process waste line leak. e 
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Radiometric Survev Results 

The results of the Radiometric Survey, performed at the RFT during the late 1970s and early 
1980s, indicate no extremely contaminated areas (stated to be 500,000 to 1,OOO,OOO ~ C i / g ) ~  in 
the 750 Courtyard. 

a 
IHSS Boundary 

The boundary of this MSS, as presented in the IAG, includes the whole courtyard area. Because 
it is doubtful that firefighting vehicles were staged in this area and the process waste leak is the 
only incident which may have contributed to residual contamination, this MSS should include 
only the area in which the process waste leak occurred. 

Other IHSSs of Concern: MSSs 150.7, 185 and 194 are in the vicinity of MSS 150. IHSS 
150.7 is an area south of Building 776/777 affected by the 1969 fm. The description for IHSS 
150.7 is included in this submittal. IHSS 185 is an area which may have been affected by a 
solvent spill on the southeast dock of Building 707. MSS 194 is an area affected by a steam 
condensate line break near Building 707. The HRR PAC Descriptions for MSSs 185 and 194 
are attached. 
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@ IHSS Reference Number: 

Unit Name: Solvent Spill 

PAC REFERENCE NUMBER: 700-185 

185, Operable Unit 16 

Approximate Location: N750,ooO; E2.084.000 

DateW of ODeration or Occurrence 

November 10, 1986l” 

DescriDtion of Wration or Occurrence 

The fork of a forklift punctured a %-gallon drum of trichloroethane on the southeast dock of Building 707, 
causing approximately 4 gallons of the solvent to leak onto the ground.’u 

PhysicaKhemical DescriDtion of Constituents Released 

The punctured drum contained uichloroethane.’’ 

Remnses to Oueration or Occurrence 

Four bags of absorbent were used to clean up the 
Fire Department and taken to Hazardous St~rage.~ 

Material was cleaned up and placed in drums by the 

Fate of Constituents Released to Environment 

No documentation was found which detailed the fate of the constituents. This IHSS is king studied in 
accordance with the IAG schedule for OU16, Low Priority Sites. The F a  No Further Action Justification 
Document for OU16 is to be completed by July 30, 1992. 

Comments 

None. 

Refemces 
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PAC REFERENCE NUMBER: 700-194 

@ IHSS Reference Number. 194, Operable Unit 16 

Unit Name: Steam Condensate Leak - 700 Area 

Approximate Location: N750,OOO; E2.084,OOO 

DateW of ODexation or Occurrence 

September 26, 1979lU 

DescriDtion of b ra t ion  or Occumce 

A steam condensate line break occurred in the Building 707 area. The water from the line break flowed into 
the surface water drainage through Pond B-4 to Walnut Creek (PAC NE-142.5 - NE-l42.9).'= 

PhvsicaVChemical DescriDtion of Constituents Released 

The steam condensate contained tritium at approximately 1,OOO pCi/l.'f3 

Reswnses to ODeration or Occurrence 

On September 27, surface water drainage was diverted to Pond B-1 and the valve to Pond B-5 was ~ losed . '~  

@ Fate of Constituents Released to Environment 

Water samples from Pond B-4 ranged from less than or equal to 24 to approximately 926 pCQl for tritium. 
Samples from Walnut Creek at Indiana showed 1,163 pCri for a 24 hour compQsite covering September 26, 
1979 and approximately 700 pCi in a grab sample taken on Sept mber 27, 1979.12 

This IHSS is being studied in accordance with the IAG schedule f I r OU16, Low Priority Sites. The Final No 
Further Action Justification Document for OU16 is to be completed by July 30, 1992. 

Comments 

None. 

References 
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1501225 
1600219 

Other References of Interest 

1502735 
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OUS MSS DESCRIPTION * IHSS Number: 150.6 and 150.8 
IHSS Name: 

Note: Although IHSS 150.6 is located south of Building 779, and IHSS 150.8 is located east of 
Building 779, they are being combined because of the continuous nature of the incident which 
caused them to be IHSSs. 

Radioactive Leaks South and Northeast of Building 779 

DateIDuration of Occurrence: June 22, 1969 

Description of Incident: On June 22, 1969, contaminated oil was tracked throughout the first 
floor, dock, and surrounding outdoor areas south and east of Building 779. 

On June 22, 1969, an empty drum with residual contaminated oil was cut apart near a dock at 
Building 779l. Contaminated oil leaked onto the dock and was subsequently tracked across 
nearly all of the fzst floor of the building on the boots of a worker. The area was monitored, 
and the results indicated that the liquid had also been tracked on the dock and on the road from 
the dock to the cooling tower east of Building 779. The south entrance to the building was also 
contaminated2. The cooling tower east of Building 779 in 1969 was located south of the existing 
cooling towers. 

The main dock for Building 779 is located along the northern half of the east side of the 
building. It is likely that this is the dock where the incident occurred The exact pathway along 
which the worker walked is unknown. Therefore, it is unclear whether the worker got from the 
dock to the south entrance of the building by walking inside the building, or outside and around 
the building. In order to plan a conservative monitoring plan, the roadway from the cooling 
towers and dock to the south entrance must be considered to have been the path traveled by the 
worker. 

No incident report for this event was found. It is likely that one was not written due to the 
attention demanded by the May 11, 1969 fire in Buildings 776 and 777 and subsequent cleanup 
activities. 

Radiometric Survev Results 

The results of the Radiometric Survey, performed at the RFP during the late 1970s and early 
1980s, indicate no extremely contaminated mas (stated to be 500,000 to 1,OOO,OOO ~ C i / g ) ~  
around the south and west sides of Building 779. 

IHSS Boundarv 

The boundary of this MSS, as presented in the IAG, is incorrect. The boundary for these IHSSs 
should include an area extending from the cooling tower location (see MSS 138) in the north and 
east to the south entrance to Building 779 in the south and west. 0 
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Other IHSSs of Concern: The descriptions for IHSS 150.7, which is located east of MSSs 
150.6 and 150.8 and IHSS 138 are included in this submittal. 
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OUS IHSS DESCRIF'TION 

IHSS Number: 150.7 
IHSS Name: 

Date/Duration of Occurrence: 1969 

Radioactive Leak South of Building 776 

Description of Incident: Contamination on the south side of Buildings 776 and 778 is a result 
of the 1969 f ' k  in Building 776/777. 

As a result of the May 11,1969 fire in Building 776,777, outdoor areas surrounding the building 
were contaminated with plutonium due to extinguishing activities in the area and smoke. Areas 
north, west, and south of the building were contaminated. The area north of the building is 
included in IHSS 131, which pertains to contamination resulting from a 1964 explosion incident, 
as well as the 1969 fire. The area west of the building is included in IHSS 150.2, which pertains 
to contamination resulting from the 1957 and 1969 fires. The following discussion emphasizes 
contamination on the south side of Building 776,777 resulting from the 1969 fire. 

Alpha direct survey techniques were used to delineate contaminated areas following the fire and 
during cleanup activities.' A detailed study of contamination resulting from the fire was 
completed by May 1971.2 

Building 778, a laundry facility, is south of Building 776/777. The distance between the two 
buildings is approximately 35 feet, and the buildings are connected with enclosed walkways. 
Most of the outdoor contamination south of Building 776/777 resulting from the 1969 fire 
occurred between these buildings. Contamination was found on the ground south of Building 
776/777, as well as on the ground south of Building 778, to the north wall of Building 707.3 
Contamination was detected in the soil approximately 200 feet from Building 776I777.l The 
walkway area between Buildings 776/777 and 778 was contaminated to 200,000 cpm direct and 
5,000 cpm removable! 

Initially, soil in the area was covered with road oil and gravel? The exact location of this soil 
is unknown. By December 1969, asphalt in the area and the covered soil had been removed from 
between the buildings and buried in a location east of Building 881: This area is IHSS 130. 
The walkway between Buildings 776/777 and 778 was removed in October 1971: No 
documentation was found which further details decontamination activities of the area between 
the buildings, nor was any documentation found which details cleanup of the m a  south of 
Building 778. 

In 1972, the soil at the southwest comer of Building 776f777 was considered to be contaminated6 
The levels and source of this contamination axe unknown, and it is not known if it is related to 
the 1969 fire. 

One reference indicated that Building 779 was also contaminated slightly, but whether the - -  
contamination occurred inside or outside the building was not stated.' 
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The area south of Building 778, which is included in IHSS 150.4, may also be contaminated due 
to other incidents. See the description for IHSS 150.4 for further details of contamination in the 4D area. 

Radiometric Sumev Results 

The results of the Radiometric Survey, performed at the RFP during the late 1970s and early 
198Os, indicate no extremely contaminated mas (stated to be 500,000 to 1,O0O,OOO ~ C i l g ) ~  south 
of Building 776D77. 

MSS Boundan 

The boundary of this IHSS, as presented in the IAG, includes the area between Buildings 776 
and 778. Maps showing the area of contamination, produced during and after cleanup activities, 
indicate that the affected m a  extended to the north wall of Building 707. The boundaries of this 
MSS now encompass the area indicated on the maps as being contaminated. 

Other IHSSs of Concern: MSS 118.2 is located south of Building 776, and is a result of 
solvent spills. MSS 150.4 is located south of Building 778, and is a result of a process waste 
line leak. The description for MSS 150.4 is included in this submittal. 

References 

Author Unknown, 1970?, "Exposure Control During a Massive Decontamination." 
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OUS IHSS DESCRIPTION 

@ MSS Number: 163.1 
MSS Name: Radioactive Site - 700 Area Site #3 - Wash Area 

DatdDuration of Occurrence: Unknown 

Description of Incident: CEARP interviewees recalled that an area north of Building 774 was 
used for washing radioactively contaminated equipment and vehicles. Personnel would use nitric 
acid, soap, and water for the cleaning, and the solution would flow onto the ground.’ A former 
RFP employee contacted during this OU8 study recalled that the cleaning of trucks occurred near 
the dock at the northeast comer of the building.2 

It has always been an RFP policy that extreme care be exercised for the protection of the workers 
and of the environment. An event that would have released radioactively contaminated liquid 
onto the ground and allowed to runoff into the surrounding environment is not consistent with 
this policy. It was the purpose of the RFP Site Survey Group to monitor outdoor activities and 
events for the presence of radionuclides. Interviews were held with two retired Site Survey 
monitors who were with the RFP from the 1950s until the 1980s. These individuals would have 
been aware of radioactively contaminated vehicles and equipment being decontaminated outside 
of buildings. They could not recall any activity similar to this description having happened and 
could not believe that it could have without their knowledge. Furthennore, on occasion, when 
a vehicle became contaminated, it was either decontaminated at the location of the incident to 
reduce the potential for contamination spread or, if safe, it was taken to a suitable onsite location 
for decontamination. Building 774 may have been suitable for the decontamination of some 
equipment because of the accessibility of the docks. Decontamination of vehicles was performed 
by wiping the surfaces with kimwipes and then monitoring until the surface was clean. The 
vehicle was not cleaned by being hosed down. There was no resulting wash water which could 
penetrate the asphalt or soil. The area around the decontamination site was monitored afterward 
and cleaned up if contamination was detected. 

0 

Radiometric Survey Results 

The results of the Radiometric Survey, performed at the RFP during the late 1970s and early 
1980s, indicated no extremely contaminated areas (stated to be 500,OOO to l ,OOO,~ ~ C i / g ) ~  
northeast of Building 774. 

MSS Boundarv 

The area adjacent to the east dock of Building 774 may have been used for the cleaning of 
noncontaminated materials but there is no evidence that it was used for the cleaning of 
radioactively contaminated vehicles. To allow radioactively contaminated wash water to flow 
into the environment would have been against the operating procedures that were employed at 
the RFP since its inception. The site has routinely been monitored prior to construction activities 
or other intrusive activities and with all of the construction and paving activities that have 
occurred, any residual radioactivity in this area would have been detected. The site-wide 
radiometric survey did not detect any extremely high levels of activity in the ma. For these 
reasons, it is proposed to eliminate this MSS from further remedial investigations. 

@ 
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Other IHSSs of Concern: 
abandoned waste lines, respectively, are also located northeast of Building 774. 

IHSSs 139.1 and 149, which pertain to caustic releases and 
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OUS MSS DESCRIPTION 

IHSS Number: 173 
IHSS Name: 

DatdDuration of Occurrence: Late 1950s, Early 1960s 

Radioactive Site - 900 Area 

Description of Incident: The "south dock" of Building 991 may have residual contamination 
resulting from loadinglunloading and washing activities in the area. The vaults associated with 
Building 991 may also be contaminated due to storage activities and structural problems. 

Building 991 was the first active building at the RFP and was used for storage and 
loading/unloading of finished products. According to former RFP employees, the "south dock' 
is actually located on the west side of Building 991,' and is referred to as "south" because it is 
located south of the tunnels to Buildings 996 through 999, to and from which loading/unloading 
operations were being conducted. 

The south dock was used for loading and unloading assembly components into the vaults, 
Buildings 996 through 999. According to former RFP employees, the dock and courtyard were 
often washed down with water, which could seep into cracks and the edge of the asphalt' 

Cleaning of depleted uranium parts was conducted in the courtyard of Building 991, which is 
located on the west side of the building near the dock, in the late 1950s and early 1960s. 
Acetone and solvents were used for cleaning of parts and the spent cleaning solutions were stored 
in drums and removed for disposal. Spills and water could have drained into storm drains? 
These washing activities were conducted along the north wall of the asphalted courtyard? 

e 
The storage vaults and tunnels associated with Building 9 9 1 ,  Buildings 996 through 999, are used 
for storing finished uranium, plutonium, and beryllium parts prior to offsite shipment. The 
finished product was not considered radioactive because the components were plated with nickel. 
The vaults have reportedly been subject to infiltration of groundwater? The strucNal integrity 
of the vaults was compromised during construction of Building 771, due to heavy equipment 
driving over the area.3 According to a recent newspaper article, water is entering the tunnels 
through fractures in the walls, ceiling, and floors. Materials being stored in the area will be 
removed as a safety precaution? 

Radiometric Survey Results 

The results of the Radiometric Survey, performed at the REP during the late 1970s and early 
1980s, indicate no extremely contaminated areas (stated to be 500,000 to l,OOO,000 pCi/g)6 
around the south dock of Building 991. 

MSS Boundary 

The IAG boundary for this MSS includes all of Building 991 and its surrounding areas. 
Contaminated areas underlying and surrounding the vaults and tunnels of Building 991, as well 
as the building itself, will be remediated as Under Building Contamination (VBC) 991 as 
indicated in the final Historical Release Report of June 1992; therefoxc, it is proposed that this 

e 
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IHSS should include only the dock area. This proposal was made in the HRR and accepted by 
the agencies. 

Other MSSs of Concern: MSS 184 is in the close proximity to MSS 173. The description 
for MSS 184 is included in this submittal. 
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OUS IHSS DESCRIPTION 

IHSS Number: 184 
IHSS Name: Building 991 Steam Cleaning Area 

Date/Duration of Occurrence: Unknown 

Description of Incident: An area southwest of Building 991, near Building 992, was used for 
the steam cleaning of equipment and drums. It was reported in CEARP Phase 1 that some of 
the equipment may have been radioactively contaminated- Steam cleaning of radioactively 
contaminated equipment may have been conducted in an area southwest of Building 991, near 
Building 992, the Guard Post. It was stated that the wash water was collected in a sump and 
then transferred to the process waste system.' No former or present RFP personnel were found 
which recalled the steam cleaning of radioactively contaminated materials in this area. 

CEARP interviewees recalled that there was a small contaminated spot on the ground that was 
cleaned up. Approximately 3 feet were excavated during cleanup. It was stated that this 
occurred on the north side of Central Avenue, southwest of Building 991;2 however, the exact 
location was not stated. Many spots of contamination had been detected in the past in soil along 
Central Avenue in this area due to the presence of the Mound, Trench No. 1, and Oil Burn Pit 
No. 2. It is unlikely that the 3 feet of contaminated soil was associated with the steam cleaning 
activities . 

Radiometric Survev Results 

The results of the Radiometric Survey, performed at the RFT during the late 1970s and early 
1980s, indicate no extremely contaminated areas (stated to be 500,000 to 1,OOO,OOO pCi/g)' 
southwest of Building 991. 

IHSS Boundary 

The boundary of this MSS, as presented in the IAG, is around the Building 992 Guard Post. No 
documentation delineates the location of washing activities; however, the paved area between 
Building 992 and the south dock may have been used for steam cleaning. It is proposed to 
extend the boundaries to include the paved area and not the Guard Post. 

Other MSSs of Concern: IHSS 173 is near MSS 184. The description for IHSS 173 is 
included in this submittal. 

References 

U.S. Department of Energy, 1987, "Appendix 1, Resource Conservation and Recovery Act 
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3004(u) Waste Management Units," Revision No. 1, December 15. 

Plant," April 16. * Tom Greengad, August 19. 

OU8 IHSS DESCRIPTIONS August 31.1992 



OU8 MSS DESCRIPTION 

@ IHSS Number: 188 
IHSS Name: Acid Leak 

DatdDuration of Occurrence: 1983 

Description of Incident: CEARP interviewees recalled an incident near the east gate of Building 
374 in which a drum containing nitric acid and hydrochloric acid leaked. The area was unpaved 
at the time of the incident.' 

No documentation regarding the incident or cleanup activities was found. The incident is not 
mentioned in the Summary of Events or Environmental Analysis Weekly Highlights for the 1983 
timeframe nor were any event-specific reports found which detail the incident. 

Employees who were in positions to have responded to such an incident do not recall this 
incident and state that they knew of no reason why a drum containing acids would have been in 
the area of Building 374.2,3 

Radiometric Survev Results 

The results of the Radiometric Survey, performed at the RFP during the late 1970s and early 
1980s, indicate no extremely contaminated areas (stated to be 500,000 to l,OOO,OOO ~ C i / g ) ~  

@ around Building 334. 

MSS Boundary 

Because no documentation was found which delineates the location of the incident, the existing 
MSS boundaries could not be verified. The occurrence of this incident could not be confirmed 
so it is not unlikely that this incident ever occuned. 

Other MSSs of Concern: No other IHSSs have been identified in this area. 
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DOTY & ASSOCIATES 
ENVIRONMENTAL, GROUND-WATER AND WASTE MANAGEMENT ENGINEERS 

2001 1 GOLDEN GATE CANYON ROAD 
SUITE 100 
GOLDEN, COLORADO 80403-8125 

TELEPHONE: (303) 279-9181 
FAX: (303) 279-9186 

April 14, 1992 
1801-17 

Mr. Jim Shaffer 
Advanced Sciences, Inc. 
405 Urban Street 
Suite 401 
Lakewood, CO 80228 

Subject: OU8 Deliverable 

Dear Mr. Shaffer: 

Enclosed is a current description for IHSS 150.1 in OU8. 

I am also providing supplemental information on IHSSs 118.1; 
132, 139.2, 1 4 4 ,  and 159. This additional information primarily 
presents more details regarding the depth and construction of 
tanks and pits. The exception to this is IHSS 139.2 in which we 
present information on a very similar potential area of Concern 
in the immediate vicinity of IHSS 139.2. This other potential 
area of concern also involves acid, although the specific acid 
is nitric, not hydrofluoric. With regard to IHSS 151, the 
information in the HRR is accurate enough to use. I have 
included a computer disk with this information on it. 

Please call if you have any questions or comments. 

Sincerely, 
DOTY & ASSOCIATES 

Frank J. Blaha 



OU13 IHSS DESCRIFTlONS 
SUPPLEMENTAL INFORMATION 

IHSS Number: 118.1 

IHSS Name: Multiple Solvent Spills West End of Building 730 

The steel carbon tetrachloride tank associated with this LHSS was removed in the early 1980s. 
Recently obtained drawings, including D- 1349 1 A, D-l3492A, and D- 13493A, provide dimensions 
and details of the tank which may be of importance when planning the environmental 
investigation of the area. 

The length of the tank (north/south) was approximately 14 feet and the diameter of the tank was 
approximately 8 feet. The south end of the tank was enclosed in a concrete structure with which 
provided maintenance access and encased the piping. The dimensions of the concrete structure 
was approximately 6 feet by 12 feet in plan view and 12 feet deep. The wall thickness was 
approximately 0.75 feet. An 18 inch square sump pit located in the southwest comer at the 
bottom of the structure provided drainage. The bottom elevation of the intenor of the stNIctLult: 
was at 5976 feet and the top of the structure was at 5988 feet. The ground surface around the 
structure was approximately 1 foot below the top of the structure. 

This structure encased only approximately 3 feet of the south end of the tank. The tank was 
supported by the concrete structure and a concrete footing approximately 3 feet wide located at 
the north end. It is unclear from the design drawings how deeply the north pomon of the tank 
(that was not enclosed in the structure) was buried. The material which had surrounded the north 
pomon of the tank is unknown. 

@ 
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OU13 IHSS DESCRIPTIONS 
SUPPLEMENTAL lNFORMATION 

IHSS Number: 139.2 

IHSS Name: Hydrofluoric Acid Tank Area 

There is a portable, refillable nimc acid dumpster located just north and west (approximately 25 
feet) of the hydrofluoric acid storage area &scussed in the MSS 139.2 description. More 
precisely, the dumpster is  located at the southeast comer of Building 771. It is possible that 
leaks and spills in the vicinity of the dumpster have impacted the environment, as well as those 
affects on the environment resulting from incidents at the hydrofluoric acid supply area. Low 
pH soils and groundwater in the area at the hydrofluoric acid tank may be due to releases of 
hydrofluoric acid, nimc acid, or both. 

According to Supervisor Investigation Report #87-7-771.1 - Acid Spill, there was a release of 
approximately 35 gallons of 12 normal nimc acid at the dumpster on July 1, 1987. The cause 
was a leak in the supply hose. Neutralization was attempted by the use of potassium hydroxide 
flake and sodium bicarbonate. The following day, the soil was loosened and more sodium 
bicarbonate was added. An asphalt layer was discovered approximately 6 inches below the 
ground surface. The effected soil was removed, and new road mix was to be placed on the 
asphalt pad. 

The dumpster involved supplies nimc acid to the Building 771 chemical makeup area. The acid 
is delivered to the 218 tank farm near Building 444 by an outside supplier. One of two available 
dumpsters is picked up at Building 771, taken to the bulk supply, and filled by Building 774 
Chemical Operarors. The dumpster is then returned to Building 771. This process occurred on 
a daily basis when Building 771 was operational as a plutonium recovery facility. 

@ 



OU13 MSS DESCRIPTIONS 
S UPPLE,UENTAL INFORMATION 

IHSS Number: 144 (also pertains to MSS 132) 

IHSS Name: Sewer Line Break 

Building 730 is the location of tanks discussed in IHSS 132 and 1 4 4 .  Recently obtained 
engneering drawings, specifically D- 13493 and 28714-X5 1, provide additional information about 
these tanks. 

The tanks are underground concrete tanks which are beneath a pumphouse. To gain access to 
the pumphouse, one must go through a ground-level doorway and descend 9.67 feet down stairs. 
At this level, one is essentially standing on the tanks, which have manhole covers. 

Specific dimensions are as follows. The top of the pumphouse, which is slightly above the 
ground surface, is at an elevation of 5988.0 feet. Tfie floor of the pumphouse, also the roof of 
the tanks, is at an elevation of 5978.33 feet. The base of the tanks are approximately 12 feet 
below the floor of the pumphouse, indicating an approximate base elevation of 5966.33 feet. The 
concrete surrounding the pumphouse and tanks is approximately 1 foot thick. 



IHSS 

IHSS 

OU13 IHSS DESCRIPTIONS 
SUPPLEMENTAL INFORMATION 

Number: 159 

Name: Radioactive Site - Building 559 

Recently-obtained engineering drawings, specifically 39163-201 and 3855 1-206, provide 
additional information pertaining to the tanks located in Building 528. 

The tanks are located in a "pit" which has a 16-inch thick concrete floor and 16-inch thick 
concrete walls. The base of the pit is at an elevation of 5,976.50 feet, while the ground surface 
in the area is at an elevation of 5,998.0 feet. The tanks stand on legs, approximately 3.125 feet 
high. Access to the tanks requires the use of stairs, which descend to the east. The sump, which 
is located on the east end of the pit, is 4 feet deep, 3.5 feet wide, and has 1-foot thick concrete 
walls. 



OU8 IHSS DESCRIPTIONS 

IHSS Number: 150.1 
IHSS Name: Radioactive Leak North of Building 771 

Date/Duration of Occurrence: 1957 - 1974 

Description of Incident: Wastes from Building 77 1 and materials to be reprocessed in Building 
771 were frequently handled and stored in the area north of the building. Building 770, north 
of Building 771, was built prior to 1964 and was used as a residue storage area in the past. 
Information for the development of the following discussion was gathered from the review of 
documents and historical engineering drawings as well as photographs and visual observation of 
the site. Several discrepancies were identified with the discussion in RCRA 3004(u). 

General Physical Setting 

The north side of Building 771 has been paved since 1952. The drive along the north side of 
the building served as the main access road to Buildings 771 and 774. Building 771 was one of 
the original buildings and has had several additions built onto it since it was first constructed. 
The building’s main function has been plutonium recovery. Building 770 was constructed 
sometime prior to 1964 and has its main entrance on the west side. The west and north sides 
were initially paved. The south side of the building is now paved as well. A p s s - h e d  ditch 
is beyond the east side of the building. The area north of Building 770 was altered during 
construction of the Protected Area (PA) and a road, although it is not known if any soil was 

removed. 

A small prefabricated building used for storage is located west of Building 770. This building 
was present in 1969 photographs and has been used for equipment storage. No documentation 
was found relating any incidents of contamination to this small building. 

@ 

Incidents of Contamination 

Through the course of the heavy use this area received, several unrelated incidents have occurred 
which impacted the area. Brief descriptions of these follow. 

a On September 11, 1957, the RFP’s first major fire occurred in Building 771. A plenum was 

breached releasing an unknown amount of radioactivity around the building, particularly to the 



north. The impact the airborne radioactivity may have had on the access road was not quantified, 
however, fire clean-up activities followed the incident. 

From approximately 1962 until approximately 1968, a 5,000-gallon stainless steel tank was 
located approximately 30 feet north of Building 771. The tank was on 6-foot legs and was 
approximately 8 feet in diameter. Two overhead pipes from Room 114 in Building 771 
connected to the tank, one of which was a vacuum vent to control transfer in and out of the 
other. The tank was used in the Filtrate Recovery Ion Exchange system which concentrated 
plutonium and americium for recovery. Americium concentrated on an ion exchange column and 
was transfed at a predetermined concentration to the tank. The resulting liquid contained in 
the tank was a nitrate solution high in americium with some plutonium.' 

In approximately 1968, a pinhole leak developed in the tank and dripped onto the slab 
foundation. The tank was temporarily sealed to mitigate the leak until the tank could be emptied 
through the processing of the contained solution. Once emptied, the tank was taken out of 

service and remained in place until it was moved to the size-reduction facility in Building 776 
sometime shortly after. Once size-reduced, the tank was disposed of as radioactive waste. When 
the tank was removed to the size-reduction facility, the concrete slab was decontaminated until 
the point where smear samples did not detect further removable radioactivity. Paint was applied 
to the concrete to secure the fixed radioactivity. The slab was moved to a ditch directly north 
of the area and buried (MSS 163.2). The area was paved sometime prior to June 1969. 

On June 11, 1968, during the removal of drums from the 903 Storage area, a drum leaked on the 
roadways as it was being transported to Building 774. The forldift carrying the leaking drum 
traveled across the access road north of Building 771. The m a  near Building 774 was 
contaminated at the time. The road in frmt of Building 771 W B  apparently not cons&red to 
be impacted by the incident. FuIther details of this incident are provided in the IHSS 172 
&scrip tion. 

The paved area between Buildings 771 and 770 was used for the storage of residue in drums 
prior to processing in Building 771. A June 1969 photograph shows over one hundred drums 
stored in rows on the pavement. A fence parallel to Building 771 also encloses the west entrance 
to Building 770 and defines a storage area2 Drums were also stored in the courtyard south of 
Building 770 between the access road and the building. This location has since been altered 
because in the 196Os, there was a concrete embankment wall along the south and east sides of 
the courtyard and there is no embankment wall currently. Construction changes in this area are 
not clear. M m  information may be found regarding the physical alteration of the area. Drums * 



of waste from the 1969 fm in Building 776 were stored in the area for counting prior to 0 shipment' 

Another specific incident of contamination occurred on November 16, 1970 when residue 1 
out of a drum of filters as it was being transported from a storage area (mangle area east of the 
solar ponds) to Building 771 for processing. The ground area near the dock at Building 771 as 
well as the truck and cargo container the drum had come in contact with w e n  all contaminated.' 
The leak was detected while in m s i t  and the area was deconraminated.' It was noted in March 
1971 that a sigmfkant increase in the number of "hot waste" drums were stored outside in the 
area north of Building 771. These drums contained residues for the Building 771 incinerator and 

Group! 
the number of h m s  in storage was becoming problematic for the Health Physics S 
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On June 11,1971, a leaking drum on the pavement caused the contamination of approximately 
115 square feet of asphalt? Soil and approximately 200 square feet of asphalt were removed 
for off-site disposal: A recommendation was made to lease cargo carriers to protect the drums.' 
A waste drum was found to be leaking shortly after that on July 2, 1971 and was determined to 
contain nitric acid from non-line generated waste. A rainstorm spread the contamination affecting 
between 2,300 and 2,500 square feet of asphalt and gravel with levels of contamination ranging 
from 500 to 1,ooO,000 counts per minute plutonium. The incident prompted a request for 
additional cargo carriers and the use of Building 776 for storage.'o*"*'2 It was subsequently 
determined that these incidents in June and July 1971 resulted in contamination of the area 
ranging from 100,OOO to 300,000 d p m / l O  cm2 on the asphalt.* 

In August 1972, a punctured scrap box stored inside Building 770 contaminated 3,600 square feet 
inside the building and 500 square feet outside. Levels of radioactivity ranged up to 200,OO 
dpdcm'. Removal of asphalt and soil for off-site disposal began immediately following the 
incident.' Finally, on September 15,1972, a 55-gallon drum containing spent ion exchange resin 
residue leaked inside Building 770 onto the concrete floor. Contamination was tracked between 
Buildings 771 and 770 and covered 600 square feet including 50 drums and a forklift. Levels 
of contamination ranged from 5,000 to 100,OOO counts per minute plutonium. The area was 
noted to be decontaminated but details of these activities were not found.13 

The specific locations of these incidents were not recorded, however, the paved area north of 
Building 771 and west of Building 770 was used for storage in a structured manner since before 
1969, and probably as early as 1964.14 The storage area was bounded on the north by a fence 
which was parallel to Building 771 and jogged north to enclose the west entrance of Building 0 



770. During the time of storage, the paved area still functioned as the access road for Buildings 
771 and 774. 

The material stored consisted primarily of residues which had a high plutonium content and were 
destined for plutonium recovery operations in Building 771. Materials were stored in drums on 
pallets or in cargo containers. No documentation was found which provided any hazardous waste 
characteristics which may have been associated with the plutonium residue. Decontamination 
activities conducted after specific incidents would have been focused on radioactive 
contamination. It is not unlikely that residual contamination from hazardous constituents may 
have remained. 

Due to environmental concerns related to the clean-up activities at the 903 storage area and the 
mangle storage area, efforts were made sitewide in the early 1970s to move all radioactively 
contaminated materials to indoor storage. The Building 771 area was used for storage until 
approximately 1974 when Building 776 was used for such storage. Building 770 was then used 

for the storage of equipment and also a facility for equipment assembly prior to installation in 
other buildings.’ 

Radiomemc Survev Results 

The results of the Radiomemc Survey, performed at the RFP during the late 1970s and early 
1980s, indicate no extremely contaminated areas (stated to be 500,000 to l,OOO,OOO pCdg)” north 
of Building 77 1. 

*** ** *** 

Air Considerations: No documentation was found identifving air monitoring in response to any 
release incidents. 

Soil Consideration: Soil may have been exposed in the area directly around Building 770 and 
beneath the concrete foundation slab of the americium tank. These areas have subsequently been 
paved and were probably not monitored for hazardous constituent contamination. RFP 
procedures in 1972 required an alpha survey meter evaluation prior to excavation. Readings of 
greater than 250 cpm plutonium necessitated additional soil sample collection.’6 It is unknown 
if the preparation of soil for paving required the alpha survey. The soil beneath the pavement 
is compacted fill because the area had been a fairly steep hillside sloping to the north before the 



area was developed. The thickness of the compacted fill material varies across the site and * increases to the north. 

Contamination from hazardous constituents which may have accompanied the radioactive 
contamination was not monitored. Contamination may exist beneath the pavement. The potential 
constituents, concentrations, and specific locations are unknown. Because contamination may 
have been in the area since at least 1968, the potential for migration and decomposition of the 
constituents exist. 

Surface Water Considerations: Surface water on the pavement generally drains to the west, 
Prior to the mid 1960s, some surface runoff was able to drain into a strip of grass west of 
Building 770 between the access road and the Building 771 parking lot. The grass strip was 
reduced in width in the late 1960s and finally was paved entirely. The area immediately north 
of Building 770 has a grated collection channel which directs collected water to the east toward 
a small pond ("Bowman's Pond"). The water in the pond is collected in the Interceptor Trench 
Pump House system associated with the solar ponds. 

Geologic Considerations: Several test wells were drilled in the area north of Building 771 in 
1962 in preparation for the construction of an addition. One boring was located in the northeast 
comer of Building 771 and was drilled to a depth of 36 feet from an elevation of 5946 feet. Fill 
was to a depth of 1 foot, highly weathered claystone was to a depth of 15 feet and weathered 
claystone was to the bottom of hole. The water table was encountered at 6 feet although the date 
of the borings was not provided. 

*** ** *** 
~- 

- 

Other IHSSs of Concern: MSSs 146, 163.2, and 172 are all in close proximity to this MSS. 
Descriptions of these are included in this OU8 workplan. MSS 146 involved process waste and 
may have constituents similar in nature to MSS 150.1. MSS 163.2 is the buried concrete slab 
contaminated with americium from the 1968 incident. MSS 172 involved a small amount of 
contaminated liquid that leaked onto the roadway in 1968. 

Buildings 770 and 771 were proposed in the draft HRR to be designated as buildings suspected 
to have contamination underlying it due to the activities that occurred in the building. 
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DOTY & ASSOCIATES 
ENVIRONMENTAL, GROUNDWATER AND WASTE MANAGEMENT ENGINEERS 

2001 1 GOLDEN GATE CANYON ROAD 
SUITE loo 
GOLDEN. COLORAW 80403-8125 

TELEPHONE: (303) 279-91 81 
FAX: (303) 279-9186 April 11, 1992 

1801-17 

Mr. Jim Shaffer 
Advanced Sciences, Inc. 
405 Urban Street 
Suite 401 
Lakewood, CO 80228 

Subject: OU8 Deliverable 

Dear Mr. Shaffer: 

Enclosed are current descriptions for a number of IHSSs in OU8. 

The specific IKSSs included in this submittal are 123.2’, 126.1: 
126.2; 144; 159; and 163.2; Having now completed IHSS 123.2, I 
can state that the facts as presented in the Historical R 
Report (HRR) for IHSS 123.1‘ are accurate. The description of 
IHSS 123.1 from the HRR should now be used by AS1 for your 
purposes. I have obtained a small amount of additional 
information on IHSSs 118.1’and 118.2, but this information has 
only served to verify that the locations and facts surrounding 
these two IHSSs as presented in the HRR are largely correct. I 
intend to visit the engineering department on Monday and t ry  to 
obtain additional information that may be of use during our site 
investigation (such as elevation of the bottom of the tank for 
IHSS 118.1 and dimensions of the valve pit that served this 
tank) for these two IHSSs. The carbon tetrachloride tank 
associated with IHSS 118.2 ’ is located within secondary 
containment in an area between Buildings 707 and 778 that is 
entirely paved. The tank is an aboveground 5 , 0 0 0  gallon tank 
apparently sitting on a concrete pad (the very base of the tank 
is sitting in water that is held by the secondary containment). 

I have included a computer d i s k  with the descriptions of the 
above IHSSs on it as well as the IHSS submittal of Thursday. 
With this submittal we have provided new, detailed descriptions 
of 15 of the IHSSs in OU8. We still owe you a write-up on IHSSs 
150.1 and 151. We have reviewed the descriptions in the HRR of 
the remaining IHSSs in OU8 to ensure that there are no major 
inaccuracies in location or release information. Of these, some 
additional details were provided for IHSSs 132 and 150.3 in my 
letter of yesterday. Of the remaining IHSSs, the HRR 
description was essentially accurate. 



Mr. Jim S h a f f e r  
Page 2 
Operable Unit 8 April 11, 1992 

Please call if you have any questions or comments. 

Sincerely, 
DOTY & ASSOCIATES 

Frank J. Blaha 



OUS IHSS DESCRIPTIONS 

IHSS Number: 123.2 
IHSS Name: Valve Vault West of Building 707 

DatejDuration of Occurrence: Particular occurrence in  1958, however, the Valve Vault was ' 
in use from 1952 to Late 1980s 

Description o f  Incident: (The coordinate system used in  this description is that of the 
Rocky Flats Utility Drawings.) The specific incident that  has been described in IHSS 123.2 
is that which involved a valve vault on the original process waste lines (OPWL). The OPWL 
were installed at  various times from 1952 until  approximately the mid 19703, and were 
taken out of service during the period of the mid-1970's to the mid-1980's. The OPWL were 
originally laid out with the line from just west of Building 881 to Building 774 consisting 
of a 3-inch diameter saran-lined pipe encased in  a 10-inch diameter vitrified clay pipe 
(VCP). This line extended in approximately a north-south alignment from approximately 
N35,450, E20,560 to a 45-degree elbow a t  approximately N36,910, E20,560. At this elbow 
the line extended to the northeast to approximately N37,340, E20,990 a t  which point 
another 45-degree elbow re-directed the waste to a north-south ending a t  Building 774. 
Flow in this line was by gravity from approximately N35,450 to the north.lP2 The OPWL 
were typically abandoned in place. 

This line was originally installed primarily with lampholes; no valve vault was present a t  
the south 45-degree elbow.'l2 These lampholes consist of a small structure that allows one 
to view the containment area between the primary containment (the 3-inch saran-lined steel 
pipe) and the secondary containment (the VCP).' These lampholes were too narrow for 
access to the pipe system and were not provided with rungs.' The intent of the lampholes 
was to allow for more efficient repair of the OPWL system should a leak develop by 
allowing some narrowing of the location of the leak.' 

Substantial leaks occurred at  the two 45-degree elbows on this line due to expansion of the 
steel pipe from thermally hat steam condensate discharges from Building 881.' The 
operation of the OPWL in this area involved the use of steam condensate to flush the OPWL 
line following the transfer of acidic or other corrosive waste.' Leaks of acidic process 
waste into the secondary containment pipe resulted in  additional corrosion of the outside 
of the mild steel pipe. One bad leak occurred in December 1958 at  the south 45-degree 
elbow when the pipe broke and process waste followed the containment pipe to the north 
45-degree elbow and leaked into a ditch. Approximately 4,050 gallons of waste leaked in 
this incident (Building 831 had sent 2,700 gallons of laboratory waste and 2,700 gallons of 
laundry waste and only 1,350 gallons of waste were received in Building 774). The 
laboratory waste had a pH of 5.6, 0.51 milligrams per liter (mg/l) of enriched uranium 
(uranium 235), and 120 mg/l of nitrates; a n d  the laundry waste had a pH of 9.4 and 0.51 
mg/l of enriched uranium. The elbow was r e ~ a i r e d . ~  

At some time after construction of the OPWL in this area a valve vault was installed a t  the 
location of the south 45-degree elbow (N36,910, E20,560).g17 This is the valve vault referred 
to as "the valve vault west of 707." The valve vaults consist of a larger, more elaborate 
structure than lampholes with rungs down to  the pipe location allowing worker access to 
the pipes. This valve vault may have been installed due to the need to allow for  repair of 
the 45-degree elbow. The diagonal line (from the south 45-degree elbow to the north 45- 
degree elbow) was abandoned in 1968 due to the construction of Building 707 over the line." 
The alignment of the OPWL was modified so that from N36,910, E20,560 a three-inch 
diameter stainless steel line ran due north to N37,284, E20,560. At N37,059, E20,560 another 
valve vault was built to allow for process waste collection from Building 559 which became 
operative in 1968.819 This valve vault could also be described as "west of 707," but this valve 



vault is further north than the one at  which the 45-degree elbow had been located, and  was 
not in existence a t  the time of the leaks from the 45-degree elbows. From N37,284, €20,560 
the new process waste line ran to the east and eventually to Building 774.O No 
documentation was found of any releases from the valve vault that  was constructed a t  the 
location of the south 45-degree elbow. 

88. 8. 8.. 

Air Considerations: No documentation was found identifying air  monitoring in  response 
to any release incidents. 

Soil Considerations: It is possible that soils contaminated from problems experienced a t  the 
two &-degree elbows contributed to soil contamination in the area of each elbow in 
addition to areas along the OPWL. Since the OPWL are sloped to allow f o r  gravity 
drainage, the migration of waste along the backfill of the OPWL would probably have been 
from the south 45-degree elbow (N36,910, E20,560) to the north 45-degree elbow (N37,340, 
E20,990), a distance of approximately 630 feet. The approximate invert elevation of the 
OPWL a t  the south 45-degree elbow is 5,986.34 feet, while a t  the north 45-degree elbow the 
invert elevation is approximately 5,982.80.' Eased on current topography these inverts 
should be approximately 5.5 feet deep and approximately 3.2 feet deep, respectively. 
Approximately 360 feet of the diagonal OPWL pipe is either buried beneath Buildings 707 
and 778, or has been removed for the construction of Buildings 707 and 778.'a9 I t  is possible 
that the remainder of the diagonal pipe could have been removed during construction 
activities related to Building 707, but this is considered unlikely. 

A soil sample taken one foot south and one foot east of the valve pit for  the south 45-degree 
elbow contained 45 mg/l of nitrate and  0.145 disintegrations per minute per gram of 
plutonium activity. This soil sample was taken a t  an approximate depth of four  feet  and 
is assumed to have been collected in 1976 for the study in which i t  was reported.' The 
reason for which the soil sample was analyzed for plutonium is unclear since the buildings 
upstream of this location on the OPWL were not plutonium processing buildings but were 
rather laboratories (Buildings 123 and 44 1) and uranium processing buildings (Buildings 444 
and 881). Building 881 was converted in  the mid-1960's to a stainless steel processing 
building. Major concentrations of plutonium should not have been expected in this line. 

The Radiometric Survey, performed at  the RFP during the late 1970s and  early 19809s, 
indicated no extremely contaminated areas (stated to be 500,000 to 1,000,000 pCi/g) in  the 
areas along the surveyed portions of the alignment of the original process waste lines- 
involved in the 1958 incident." 

Surface Water Considerations: Surface water drainage in the vicinity of the north and 
south 45-degree elbows is currently to the east. The surface water drainage patterns a t  the 
south 45-degree elbow time of the 1958 spill is expected to have largely been the same as 
currently. However, the ditch near the north 45-degree elbow discussed in  the description 
of the 1958 spill is assumed to have been associated with a road noticeable in  a 1955 aerial 
photograph of Rocky Flats. Based on the original contours of the land in  this area it is 
expected that flow in the ditch near the north 45-degree elbow would have been to the 
south." Ultimate drainage from each of these areas in 1958 was to South Walnut Creek. 

Geologic Considerations: It is probably that subsurface geotechnical investigations were 
conducted for Building 707 prior to its construction. Any record of these investigations 
have not yet been located. Monitoring wells located in the general vicinity of this IHSS are 
23-86 and 24-86 as well as 180-89. 



Other IHSSs of Concern: This release involved the OPWL, and therefore the OPWL IHSS 
(IHSS 121) is of potential concern. I t  is possible that this IHSS should more properly be 
addressed by the OPWL IHSS. 

Other IHSSs that may have impacted this IHSS include IHSSs 150.4, 150.7, and 159. These 
IHSSs are included i n  this OU. 
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OU8 IHSS DESCRIPTIONS 

IHSS 
IHSS 

Number: 126.1 & 126.2 
Name: Westernmost and 

DatdDuration of Occurrence: 

Easternmost Out-of-Service Process Waste Tanks 

1953 to 1984 (period of operation of the tanks) 

Description of Incident: Two out-of-service process waste tanks are located below Building 
728. The tanks were built in 1952. Each reinforced concrete tank has a design capacity of 
25,000 gallons and an approximate operating capacity of 20,000 gallons. The combined exterior 
tank dimensions are 33 feet 6 inches (east-west) by 23 feet 5 inches (north-south) and are 11 feet 
8 inches high, The ceiling and wall thickness is 10 inches and the floor thickness is 1 foot. The 
tanks share the inner wall. The bottom elevation of the tanks' interior is at 5931 feet. The tanks 

were designed with a minimum cover of three feet of fill except for the area overlain by the 
building. The original design indicated that two pipes enter each tank from the south. The invert 
elevations of the pipes where they entered the tanks are 5939 and 5938 feet.' The volume of 

material that could remain in the tank below the level of the outlet pipe is unclear from the 
design drawings. The tanks had stored laundry water from the Building 771 laundry facility 
which ceased operations in the late 1950s. The tanks are sometimes referred to as laundry tanks. 

The pumphouse (Building 728) is a concrete structure situated directly above the tanks with 
dimensions of 14 feet 10 inches (east-west) by 7 feet 10 inches (north-south) and is 7 feet 6 
inches high. The south wall of the pumphouse is above the south wall of the tanks. It contains 

the manholes for access into the tanks and one sump pump for each tank as well as one sampling 
point into each tank. The pumphouse is partially underground so it does not appear as large as 
its dimensions indicate.' 

At the time the tanks were constructed, an asphaltic concrete road existed between the tanks and 
Building 771. The ground surface directly north of Building 771 was at an elevation of 5949 
feet. The ground sloped toward the road which was at an elevation of 5945 feet and then 
dropped off toward the north at a slope of four to one to the location of the tanks. The road was 
built over compacted fill. A drainage ditch beginning at the east end of the tanks between the 
tanks and the road directed surface runoff to the west. 

In 1966, the original pipelines into the tanks were replaced with cast iron pipes.2 The original 
lines were abandoned and they may still be in place. The cast iron pipes were either replaced 
or supplemented with fiberglass pipes in 1969.3 



By 1969, the entire area north of Building 771 was covered with fill and pavement including the 
area around Building 728 and above the tanks. Traffic was then permitted over the area of the 
tanks, which were then beneath approximately ten feet of fill. No documentation was found 
indicating the condition of the tanks during their use. 

a 

Design of the process waste system replacement in Building 771 was completed in 1983.4 Since 
1984, the tanks have served as overflow for fire deluge water. The tanks reportedly fill with 
groundwater slowly and periodically the liquid is pumped into the process waste system. The 
tanks were pumped in 1990: Water was noted in the tanks in 1992 and is assumed to be 
groundwater! 

No documents were found which identify any specific incidents of releases to the environment 
caused by these tanks. Liquid process waste typically contained nitrate, plutonium, uranium, and 
various other organic and inorganic constituents. In 1976, typically two transfers were made to 
the tanks per month. 

Radiometric Survev Results 

The results of the Radiomemc Survey, conducted at the RFP during the late 1970s and early 
1980s, indicate no extremely contaminated areas (stated to be 500,000 to l,OOO,OOO pCi/g) north 
of Building 77 1: 

a 

*** ** *** 

Air Considerations: No documentation was found which demled specific air monitoring 
activities related to these tanks. 

Soil Consideration: No documentation was found which described soil samples collected in the 
area around the tanks. The tanks are surrounded by fill material placed in 1953. The area to the 
south of the tanks was disturbed in 1966 and 1969 with the replacement or addition of process 
lines. Compaction of soil occurred above the tanks when area was paved in the late 1960s. 
Utility drawings indicate the number of underground pipelines present in the area of the tanks. 

There may be a number of other underground pipelines present in the area which are not shown 
on current utility drawings. In particular, many pipelines from the OPWL have been abandoned 
and may still be present. These pipelines represent both obstacles for intrusive investigations as 
well as pathways for migration. Migration pertains to the potential for contamination due to 



these tanks to move to other areas and the potential for contamination from other sources to 
move toward these tanks. 

Surface Water Considerations: The tanks are located underground and are currently covered 
with pavement. Runoff from the pavement is directed to the west. The tanks were not entirely 
covered with pavement until the late 1960s. Prior to that, the area above the tanks was covered 
with fill allowing surface drainage to infiltrate to the area around the tanks. 

Geologic Considerations: A previous study of this IHSS indicated that groundwater seeps into 
the concrete tanks and is periodically pumped out. This indicates that the tanks are within the 
saturated zone of the soil. Historical soil borings from near  Building 771 indicate that the area 
is fill material overlying weathered clay bedrock.* The depth to bedrock in the immediate area 
is not c m n t l y  known. 

*** ** *** 

Other IHSSs of Concern: This MSS is within the area of IHSS 150.1 which is included in 
OU8. IHSS 172, also included in OU8, is lccated directly south of Building 728. Descriptions 
of these MSSs are included in the OU8 Workpian. 
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OUS IHSS DESCRIPTIONS 

IHSS Number: 144 
IHSS Name: Sewer Line Break 

DatdDuration of Occurrence: June 7 and 8, 1972 

Description of Incident: There are four underground waste holding tanks located north of 
Building 776 and east of Building 701, in a small structure identified as Building 730. They are 
designated as Tanks 776 A through D. They were built in approximately 1956,’ and were taken 
out of service in the 1980s. They are now used as plenum deluge tanks.* The tanks would, 
therefore, normally be dry. 

The tanks are concrete, and have a 26-foot depth. They are non-inspectable. The capacity of 
Tanks 776 A and B is 22,500 gallons each, and the capacity of Tanks 776 C and D is 4,500 
gallons each. The dimensions of 776 A and B are 25’xl5’xlO’ each, and those of 776 C and D 
are S’xlSxlO’ each.’ Tanks 776 A and B are laundry waste holding tanks, and Tanks 776 C and 
D are process waste holding tanks. If tanks C and D overflowed, the excess liquid could drain 
into tanks A and B, and vice versa? A site map is attached. 

From approximately 1969 until 1973, laundry waste could be transferred through the sewer lines 
to the sanitary sewer system: A pipe header at the tanks allowed alternatives of pumping the 
laundry water to the sanitary sewer system, the Solar Evaporation Ponds, or Building 774.5 0 
On approximately June 1, 1972, a revision of a Building 776 radiography vault floor drain was 
completed. Apparently, previous transfers of laundry waste water from Tanks 776 A and B 
resulted in backflow into the vault. The revision to the floor drain, involving relocation of the 
drain pipe connection, would allow the waste to be transferred at higher p r e s s ~ r e s . ~  

On June 7 or 8, 1972, the increased pumping rate during a transfer of laundry waste water from 
Tanks 776A and B to Building 995 caused suspension of high level sediment in the tanks and 
pressurization of the sanitary waste line. The pressurization of the line caused a commode and 
sink in Building 701 to overflow, and a patch to rupture in the line east of the waste holding 
tanks? Due to the ovefflow of the commode and sink, the toilet, sink and floor of Building 701, 
as well as the ground east of the building, were contaminated.6 The patch which ruptured was 
apparently located between Buildings 777 and 779.7 At the time of the incident, maintenance 
may have been cleaning out a clean out plug near Building 701, further increasing the potential 
impacts on the environment.6 

Activities of samples taken from the toilet bowl in Building 701 were as high as 136,000 pCi/l 
on June 7 and 8. A sludge sample taken from a cleanout plug in the Building 701 sanitary sewer 
line contained only minimal radioactivity. Analysis of the sediments from the bottoms of Tanks 
776 A, B and D indicated liquid phase activities of 68,000 pCi/l, 9,100 pCi/l, and 302,000 pCi/l, 
respectively .’ e 



Interviewees for CEARP Phase I recalled a sewer line break between Buildings 779 and 777 
which was discovered when contamination was found in a rest roDm? It is believed that this is 
the same incident as the 1972 patch rupture as discussed above. The area between Buildings 777 
and 779 consists of a paved alley which slopes to the south. The alley was paved in 196tL8 . 

* 
*** ** *** 

Air Considerations: It is improbable that the release has a residual impact on the air. Air 
monitoring done on June 8, 1972 detected no count? 

Soil Considerations: The rupture in the line patch east of the tanks resulted in soil 
contamination. Approximately 50 drums of soil were r e m ~ v e d . ~  A conflicting document states 
that 38 drums of soil wen= removed." It is probable that residual soil contamination is present. 

The contaminated soil around Building 701 was apparently removed also. As of June 8, 1972, 
19 drums of soil had been removed. No soil count was detected at that time.' 

The radiometric survey performed in the late 1970s and early 1980s indicated no extremely 
contaminated (500,000 to l,oa),aK) pCi/g) areas at or near this MSS." 

Surface Water Considerations: Following the 1972 pressurization incident, the Building 995 
outfall and other downstream points were sampled daily. There was increased radioactivity in 
the 995 outfall. The highest sample concentration of total alpha-emitting radionuclides in the 
outfall was 417 pCi/l, on June 11, 1972.3 

* 
Geologic Considerations: It is possible that the laundry waste had an impact on the 
groundwater in the area. Wells #1986 and #2386, which were installed in 1986, and Well 
#09389, which was installed in 1989, are the only wells in the general vicinity of this MSS. 

*** ** *** 

Other fHSSs in the Area: Other areas or incidents of concern in the immediate area of Tanks 
776A and B and Building 701 are as follows. 

0 West of Building 730 Solvent Spill; IHSS 118.1: 
In the 1970s and early 198Os, releases of carbon tetrachloride occurred from the 
storage tank adjacent to the west end of Building 730. This MSS is included in 
OU8, and the description is included in this work plan. 

e Radioactive Site - 700 Area Site No. 4; MSS 132: 
The tanks included in MSS 144 are also identified in MSS 132. A revised 
description of this MSS will follow at a later date. 



0 Cooling Tower Blowdown Building 774; MSS 137: 
This M S S  consists of a potentially impacted area resulting from possible releases 
of cooling tower water south of Building 774. Historical Release Report text from 
this IHSS is attached. 

a French Drain North of Building 776/777; PAC 700-1100: 
The french drain discussed in this potential area of concern (PAC) may have been 
a pathway for groundwater and soil contamination. Historical Release Report text 
from this PAC is attached. 

. Compressor Waste Oil Spill - Building 776; PAC 700-1107: 
This potential area of concern consists of a release of compressor waste oil which 
originated in a sump trench in the Compressor House. The spill occurred north 
of Building 776. Historical Release Report text pertaining to this PAC is attached 
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IHSS Reference Number. 137 
@ .'I PAC REFERENCE NUMBER: 700-137 

Unit Name: Cooling Tower Blowdown Buildings 712 and 713 
(UG Name: Cooling Tower Blowdown Building 774) 

Approximate Location: N750,750; E2,084,150 

DateW of ODerauon or Occurrence 

Late 1950s - Present.' 
.>. _..... . ..... .. .. ..... ... . .... ,.;:...:A:.<.::. ... ... . ... ... . .  

Descrimion of Omation or Occurrence 

Building 712 and Building 713 are both cooling tower facilities ass& 
CEARP mentioned a release of cooling tow 
It is speculated that they were recalling a release from the Bu 
Building 779 cooling towers are covered in greater detail in 

The Building 776 cooling towers blowdo 
blowdown water drains from the cooli 

.l hterviewees for 
into Walnut Creek. 

g tower in December 1976: The 

water treatment plant. It is thought the 
pes outside the south ends of the 

buildings.' 

A leak in a cooling tower within the PA was rep 
1990. A memorandum was sent to utilities pe *I metal sides? Contact with the author of the do 
or Building 713. The leak has been estimated 
of  the leak is unknown but could have occ 

between August 20 and September 6, 

te. Theduration 

., 

Phvsical/Chemical Description o f  Constibents Released' 

The released water contained 

The release that occu the memorandum was s a  to utilities. 

Fate of Constituents Released to Environment 

No documentation w ch detailed the fate of  the constituents released to the environment This MSS 
is being studied in accordance with the IAG schedule for OU8. However, the information developed on this unit 
for this study indicates that the IHSS location presented in the IAG is inaccurate. The IAG activities Will include 
site investigations, site characterizations, and possible site remediation The Final Phase I RR/RI Report is to 
be completed by July 12, 1994. 

RFP1HltRawy.1.u 



PAC REFERESCE NU3IBER: 700-1100 

' IHSS Reference Number: Sot Applicable 

Unit Name: French Drain North of Building 776~777 

Approximate Location: N750.000; E2,084,000 

Date(s) of Owration or Occurrence 

Prior to 1963 - After 1971' 

DescriDtion of Or>eration or Occurrence 

A french drain which was in use fiom about 1963 until at least 1972 leads r 17T of Building 776, 
crosses the alleyway, then heads eastward where its effluent leaches into oactive contamination 
in the area of this site is the result of the June 1964 explosion incident in Building 776.1 The area was again 
contaminated at the time of the May 1969 fire in Building 776 (PAC 700-131). This drain may have provided 

dicared the french drain leads nonh 
from Door 14T of Building 776. 

PhvsicalKhemicaI DescriDtion of Constituents Re!eased 

and 1969 incidents was possibly 

- -* Reswnses to Owration or Occurrence 

N o  documentation was found 

Comments 

The french drain could 

e of the constituents released to the environment. 

discussed as PAC 700-131. 

1501191 
Personal Communication, Freiberg, K.J., Retired RFP Employee, December 6, 1991. 
' 1601057 
' I501 191 

RFPIHRRuwY.Iz 12/26/91 



PAC REFERENCE NUMBER: 700-1107 * " IHSS Reference Number: Not Applicable 

Unit Name: Compressor Waste Oil Spill - Building 776 

Approximate Location: N750.500; E2,084,000 

Date(s) of ODeration or Occurrence 

June 10, 1986 and June 12, 1986 

DescriDtion of Owration or Occurrence 

On June 10,1986, an open oil drum filled with water from the Buildin 
One or two gallons of oil flowed onto the road and was carried pas 
originated from a sump trench in the Compressor House.' On June 12, I 
waste oil were spilled while transferring the oil from an overfilled d 
drum storage area north of Building 776 outside of Door 15T. 

e roof overflowed. 
rainwater. The oil 

allons of compressor 
d in the waste oil 

PhvsicalKhemical Descriution of Constiruents Released 

Compressor House waste oil was released to the envimnment'3 

ResDonses to ODeration or Occurrence 

In response to the June loth incident, "Oil-Dry' e area to &sort, the spilled o& The 
compressor operator was instructed to have the "Oil-Dry" swept up, placed into a drum and disposed of in the 
Present Landfd (PAC N W -  1 14).' No documentation 
Dry". Two bags of oil abso spill.' No documentation was found which funher 
details responses to these o 

4' 

No documentation was fo 

Comments 

-the fate of the constituents. 

' 1600548 
1600550 

0 .- 
R FPI HR Rawy la 12/26/91 





OU8 I H S S  DESCRIPTIONS 

IHSS Number: 159 
IHSS Name: Radioactive Site - Building 559 

Date/Duration of Occurrence: I968  to  1971 

Description o f  Incident: Occupation o f  Building 559, the Plutonium Analytical Laboratory, 
began in 1968. The original construction included the installation o f  underground, pyrex, 
process waste lines beneath and adjacent to Building 559. These glass lines broke due to settling 
and construction activities in the area.' 

Building 559 is located north o f  Building 561, south o f  Building 566, west o f  Building 707 and 
east of  the Protected Area (PA). IHSS 159, located on the east side of Building 559, is in an 
area of both paved and unpaved surfaces,  which slopes to the east.' A site map is attached. 

Process waste lines exit  Building 559 in two different locations on the east side, connecting at 
a manhole just east o f  where the southernmost pipe leaves the building. From there a pipe 
carries the waste south to the process waste tank area, known as Building 528, or "the pit." 
Process waste from Building 561 also exits on the east side of the building, and is carried to 
Building 52fL2 Process waste exits Building 528 on the east side of the building. 

Building 528 contains a total o f  three process waste holding tanks, including two 1,800-gallon, 
7'xY tanks and one 500-gallon, 3.5'x8' tank. T h e  tanks are  stainless steel, and have been in 
existence since approximately 196tL3 

Some time prior to 1970, a break in the l ine was discovered between Building 559 and the pump 
house. Reportedly, several hundred feet  of contaminated soil were removed as a result o f  the 
incident.' N o  further documentation was found regarding this pipe break. 

rl) 
In 1972, some time between March and May 1, the process waste line ruptured near the pit, 
resulting in soil contamination analyzed as containing 4,500 picoCuries per gram (pCi/g) of  
radioactivity at the waste holding tanks, and decreasing in  activity from the tanks to the 
concrete pad and along the south side o f  Building 559.' T h e  leak was discovered around May 
1, 1972, when the total number o f  gallons o f  waste transferred to Building 774 was being 
tallied. It was then noticed that no waste had been pumped since March 22, 1972. I t  is 
estimated that approximately 4,000 gaifons o f  waste had been released to the environment on 
the north side o f  the pit. Three breaks were found within an  eight-foot area north o f  the pit.6 
Reportedly, the line from the building perimeter to the holding tanks was replaced with a 4- 
inch PVC pipe surrounded by a 6-inch stainless steel pipe.' 

A leak in the southern section o f  the pipeline underlying Building 559 was also found a t  the 
same time in 1972 as the leaks discussed above. The leak was located 12 inches from the south 
wall and 32 feet west o f  the east end of  the tunnel6 (description follows). A bypass, of PVC 
pipe, was installed? Liquid was found on the floor o f  an  air circulation tunnel, which is 
approximately 4 feet  north and parallel to the pipeline. Analysis o f  contamination found near 
the floor drain indicated 20,000 to 100,000 disintegrations per minute (dpm).' 

Another release occurred around May, 1972. Reportedly, there was a release o f  contaminated 
liquid due to the failure o f  a 4-inch pyrex line leading from "the surge tank to Building 774."' 
I t  is unclear whether this incident involves the line exiting the east side o f  Building 528 or 
involves incident discussed below. 



On May 2, 1977, flooding in the manhole where the two pipes leaving Building 559 join was 
discovered. Water samples indicated 7,000 picoCuries per liter (pCi/l) gross alpha on May 2, 
and 450 pCi/l gross alpha on May 3. Two sludge samples, collected on May 3, indicated 400 
disintegrations per minute per gram (d/m/g) and 45,000 d/m,i g." The contamination was, at  
that time, thought to be due to residual groundwater contarnination from the 1972 i n ~ i d e n t . ~ '  
The water which had collected in the manhole was pumped to the process waste holding tanks." 

The manhole was observed from May 2 to May 19, and on May 19, water was found again in 
the manhole, as well as in the waste holding tank pit. It was determined that the leak was 
through the drip leg of the double-contained process waste line.5 Approximately 4,600 gallons 
of water had leaked into the pit, causing the sump pumps to pump the water into the tanks, 
which subsequently overflowed." The water contained gross alpha of 160,000 ~ C i / l . ~  
Conflicting documentation states that alpha activity was in excess of 300,000 disintegrations 
per minute per liter (d/m/l)." It was concluded a t  that time tha t  the process water supply line 
(between Buildings 559 and 561), the process line, and the shell of the process waste line were 
broken. The pit was decontaminated, and Building 559 ceased generation of process waste 
water. Water samples were taken, with analyses as  follow^:^ 

Location I Date Concentration 
(gross alpha) 

By May 23, 1977, the concentration of gross alpha was less than 40 pCi/l at  the steam pit and 
the northeast corner of Building 561, and 450 pCi/l at the footing drain manhole. Water was 
pumped from the footing drain manhole to the process waste holding tanks. No attempt was 
made to repair the broken line, since the new process waste lines were to be ready by the week 
of June 13, 1977. Process waste was to be hand-carried to the tanks. Cleanup of the soil was 
to be completed by the end of the calendar year.' 

At the current time process waste exits Building 528 f rom the  southeast corner and flows to 
Valve Vault 10. The  pipes from Building 528 to Valve Vault 10 are a 2-inch and a 4-inch 
polyethylene pipe.2 

t.. .. ... 
Air Considerations: An air  sample was taken on May 3, 1977, following flooding of the 
manhole which contained gross alpha activity less than 0-01 picoCuries per cubic meter 
(pCi/m3)." Air sampling was also done a t  the time of the May 19, 1977 flooding of the pit; 
however, the analyses were not d ~ c u m e n t e d . ~  It  is possible tha t  contaminated soils could have 
had an impact on the air. The majority of  the area i n  which these releases took place is 
currently paved. e 



Soil Considerations: Following the pipeline leak underneath Building 559 in 1972, core samples 
indicated no measurable quantities of process waste contamination outside the building 
perimeter. Samples from underneath the pipeline, however, indicated activity of 
approximately 250 d/rn/g4 

As of May 26, 1972, soil had been excavated from the pit to somewhere along the length 
between Buildings 559 and 561, and 82 barrels o f  soil had been removed. Soil counts at the 
time indicated 10,000 counts per minute (cpm) at a 7.5' depth at the pit, 750 cpm two feet north 
of the pit at 92" depth, 300 cpm ten feet north o f  the pit, 250 cpm 25 feet north o f  the pit, and 
500 cpm 24 feet east o f  the concrete pad6. 

Following a leak near the waste storage tanks, approximately 80 drums o f  soil were removed. 
The soil waste excavated from over and around the pipeline, but not from underneath the 
pipeline. The strip of  soil below the pipeline now lies under seven feet o f  f i l l  dirt, and may 
contain up to 10,000 d/m/g. Reportedly, some minor surface contamination also remains (250- 
500 dpm), but is mostly covered by asphalt.' Documentation did not indicate whether the leak 
was north, west or east o f  Building 528, and it  is unknown whether the preceding paragraph 
discusses the same soil removal activities. 

An August, 1977 document states that removal o f  the contaminated soil from the flooding 
incident would be postponed until the fall o f  1978.12 An October, 1982 document indicates that 
the site had still not been cleaned up.lS 

The Radiometric Survey, performed at the R F P  during the late 1970s and early 198Os, did not 
indicate any extremely contaminated areas (state to be 500,000 to 1,000,000 pCi/g)" around 
Buildings 528, 559, and 561. 

Surface Water Considerations: Stormwater runoff  in the area of Building 528 at the time of 
the releases and at the current time flows to the east. However, surface water impacts could 
be noted to the northwest o f  this release site due to the presence of footing drains in the area 
that may be influencing the migration of  contaminants in the area. This footing drain is noted 
due north o f  Building 561. This footing drain flows to the west and combines with a 12-inch 
diameter corrugated metal stormwater pipe and daylights on the hillside southwest o f  Building 
771 at approximately N37,414 and E19,961.2 The  drainage ditch southwest of  Building 771 
(presumably at the combined footing drain/stormwater outfall) was sampled at the time of the 
May, 1977 pit flooding. On May 20, 1977, the concentration of  gross alpha was less than 40 
pci/l.' 

Geologic Considerations: It is probable that  the releases o f  process waste at this location 
impacted the groundwater. The presence o f  a footing drain in the vicinity of  the releases 
related to this IHSS may impact groundwater flow, possibly causing a local gradient to cause 
contaminants related to the pipes and tanks near Building 528 to flow to the west. I t  appears 
that this footing drain is related to the underground tunnel that connects Building 559 and 561. 
The invert elevation of  this footing drain and the elevation o f  the bottom o f  the tunnel are 
unknown at this time. The footing drain daylights at N37,414 and €19,961 as a 15-inch 
corrugated metal pipe.* Similarly, some migration of contaminants away from the Building 
528 area could be taking place in the original process waste lines or in the backfill of the 
original process waste lines that once carried process waste from the Building 528 tanks due 
east to the original process waste line valve vault a t  approximately N37,059, E20,560.lS The 
original process waste lines typically drained by gravity, so a slight gradient along these pipes 
should exist.3 There are presently no monitoring wells in the immediate vicinity of this IHSS. 



Other IHSSs/PACs in the Area: There are no other sites of  concern i n  the immediate area of 
the Building 559 radioactive site. @ 
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OU8 IHSS DESCRlPTIONS 

IHSS 
IHSS 

Number: 163.2 
Name: Radioactive Site 700 Area, Site Number 3 - Buried Slab 

DatdDuration of Occurrence: Approximately 1969 to Present 

Description of Incident: Information for the development of the following discussion was 
gathered from the review of documents, historical drawings, and historical engineering drawings 
as well as interviews with Building 771 employees. The information identified for this OU 
workplan four,d inconsistencies with the discussion presented in RCRA 3004(u). 

An americium-contaminated slab is buried in the area near Building T771A by the Perimeter 
Road. The slab is approximately 8 feet square and 10 inches thick. From approximately 1962 
until approximately 1968, the slab served as a foundation for a 5,0a)-gdon stainless steel tank 
located approximately 30 feet north of Building 771. The tank was on 6-foot legs and was 
approximately 8 feet in diameter. Two overhead pipes from Room 114 in Building 771 
connected to the tank; one of which was a vacuum vent to control transfer in and out of the 
other. The tank was used in the Filtrate Recovery Ion Exchange system which concentrated 
plutonium and americium for recovery. Americium concentrated on an ion exchange column and 
was transferred at a predetermined concentration to the tank. The resulting liquid contained in 
the tank was a nitrate solution high in americium with some plutonium.' 

a 

In approximately 1968, a pinhole leak developed in the tank and dripped onto the slab. The tank 
was temporarily sealed to mitigate the leak until the tank could be emptied through the 
processing of the contained solution. Once emptied, the tank was taken out of service and 
remained in place until it was taken to the size-reduction facility in Building 776 sometime 
shortly after. Once size-reduced, the tank was disposed of as radioactive waste. When the tank 
was removed to the size-reduction facility, the concrete slab was decontaminated until the point 
where smear samples did not detect further removable radioactivity. Paint was applied to the 
concrete to secure the fixed radioactivity. The slab was moved to a ditch directly north of the 
area and buried. The area was paved sometime prior to June 1969. In the mid 1970s, Building 
T771A, a prefabricated structure, was constructed in the same general area. None of the persons 
interviewed for this investigation recalled any subsequent excavation of the slab.**2 The slab lies 
underground near or beneath the east end of T771A at a probable depth of less than ten feet. 



An environmental summary report from 1973 does not indicate the incident in the summary of 
environmental incidents impacting the soil at the RFP; however, the report does have a notation 
of the slab on a map of the area north of Building 771. The report indicates an area farther to- 
the north of the where the slab is believed to be buried and states that it was later excavated and 
the contaminated portion cut away for off-site disposal? This is not believed to be the case. The 
location indicated on the map cannot be accurate because it is in an area that was paved several 
years before the slab became contaminated. As stated above, there has been no verification that 
the slab was subsequently excavated. 

@ 

Radiometric Survey Results 

The results of the Radiomemc Survey, conducted at the RFP during the late 1970s and early 
1980s, indicate no extremely contaminated arcas (stated to be 500,000 to 1,000,OOO ~ C i / g ) ~  north 
of Building 771.4 

An Aerial Radiological Survey of the RFP conducted during July 1989 did not indicate 
anomalous concentrations of americium-241 in the area north of Building 771.’ However, the 
survey was not structured to identify sources that occupied a small area (200 meters in diameter 
was the target size and less than 10 meters in diameter would not have been detected with 
confidence). 

* 
*** ** *** 

Air Considerations: No documentation was found related to the monitoring of the air in the 
area where the slab was buried. 

Soil Consideration: The 8 foot by 8 foot slab is probably still buried beneath the pavement near 
Building T771A. There was no mention of americium-contaminated soil being buried with the 
slab; however, because the slab had been located on soil, it is likely that some soil from beneath 
the slab was also deposited when the slab was pushed into the ditch. The slab had had all 
removable contamination removed and was then painted to seal the fixed contamination. 
Therefore, it is not likely that there is a significant amount of contaminated soil surrounding the 
slab. Other material of an unknown source was backfilled into the ditch prior to the area being 
graded and paved. Construction activities for the Protected Area (PA) occurred north of where 
this slab is thought to be buried and therefore would not have affected this HSS. 

- 



Surface Water Considerations: The slab was placed in a ditch which was then backfilled. The 
ditch formerly directed surface drainage to the west into a tributary to North Walnut Creek. It 
is unknown how long the slab remained in the ditch before the area was paved. 

@ 

Geologic Considerations: The area is on a steep hillside into the North Walnut Creek drainage. 
The Building 771 parking lot is over approximately 40 feet of fill material right in the drainage. 
Building 771 was built into the hillside with the roof of the two story building at ground level 
along the south wall. The location of the slab is in an area of varying depths of fill over 
weathered clay bedrock: 

*** ** *** 

Other MSSs of Concern: IHSS 163.2 is located in close proximity to MSSs 150.1 and 172. 
Both of these IHSSs are included in OU8 and there descriptions are available as part of this 
workplan. 
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DOTY & ASSOCIATES 
ENVIRONMENTAL. GROUMTWATER AND WASTE MANAGEMENT ENGINEERS 

2001 1 GOLDEN GATE CANYON ROAD 
s u m  100 
GOLDEN, COLORADO 80403-8125 

TELEPHONE: (303) 279-9181 
FAX: (303) 279-9186 

April 10, 1992 
1801-17 

Mr. Jim Shaffer 
Advanced Sciences, Inc. 
405 Urban Street 
Suite 401 
Lakewood, CO 80228 

Subject: OU8 Deliverable 

Dear Mr. Shaffer: 

As per your request of earlier today, I have reviewed the IHSS 
descriptions in the HRR for OU8. 

We will provide you with detailed information on all of the 
IHSSs that we have i entified as higher priority IHSSs. In many 
cases this information is considerably more detailed, or 
different, than that contained in the HRR. Therefore, I only 
reviewed the HRR descriptions for all of the lower priority 
IHSSs. For the lower priority IHSSs 127; 135; 137; 138; 149,' 
150.2: 150.4; 150.5: 150,6; 150.7; 150.8; 163.1; 172; 173; 184; 
and 188; AS1 should use the information and locations presented 
in the HRR pending any significant changes we may uncover next 
week. I do not anticipate any significant changes to any of 
these IHSSs. 

The location and general description of IHSS 132'as presented in 
the HRR is correct, but the HRR narrative description of 
activities at this location is somewhat confusing and incorrect. 
I would like to modify the HRR description of this IHSS and 
provide it to AS1 for use in this work plan. In particular, 
this IHSS has no aboveground tanks associated with it. The four 
tanks associated with IHSS 132 are made of concrete with the 
sides poured against soils. The tanks are in a valve pit with 
the tops of the tanks approximately eight to ten feet below 
grade. The bottoms of the tanks would be about 15 to 25 feet 
below grade. The tops of the tanks serve as the floor of the 
valve pit. 

The HRR narrative description of events related to IHSS 150.3'is 
correct, however, the location of the tunnel is wrong. I have 
attached to this letter a utility map with the tunnel 
highlighted on it. I have also provided a figure that gives 



Mr. Jim Shaffer 
Page 2 
ODerable Unit 8 April 10, 1992 

some additional detail on the tunnel. This tunnel slopes down 
from Building 7 7 1  to Building 774.  This tunnel entered 774 on 
the south wall of 774 prior to the southward expansion of 774 in 
1972. Now the tunnel enters 774 Building from the west wall of 
the building; the additions to Building 774 account for why some 
of the drawings appear so different with respect to the 
juxtaposition of the tunnel to Building 774.  This tunnel had 
been under a couple of feet of s o i l  when originally built, but 
due to major modifications of the hillside between 771 and 774 
the top of the tunnel is exposed near 774, and is, I estimate, 
nowhere under more than approximately one foot  of soil. The 
north edge of the tunnel is the point at which the slope crf the 
hillside down to the 771/774 Courtyard changes from quite steep 
to nearly vertical. I may revise the narrative description of 
this tunnel for your use, but for the time being the above 
information should be adequate to allow ASI to get on with 
characterization of any environmental impacts near this tunnel. 

I trust that the above is adequate for your purposes, please 
call if you have any questions or comments. 

Sincerely, 
DOTY f ASSOCIATES 

Frank J. Blaha 



DOTY & ASSOCIATES 
ENVIRONMENTAL, GROUND-WATER AND WASTE MANAGEMENT ENGINEERS 

2001 1 GOLDEN GkTE CANYON ROAD 
SUITE 100 
GOLDEN, COLORADO 80403-8125 

TELEPHONE: (303) 279-9181 
FAX: (303) 279-9186 

April 9, 1992 
1801-17 

Mr. Jim Shaffer 
Advanced Sciences, Inc. 
405 Urban Street 
Suite 401 
Lakewood, CO 80228 

Subject: OU8 Deliverable 

Dear Mr. Shaffer: 

Enclosed are draft descriptions of the present conditions at a 
number of the IHSSs in OU8. The IHSSs addressed in this 
submittal are 125,' 139.lv; 139.2; 146.1; 146.2; 146.3; 146.4,' 
146.5,' and 146.6.' I have not included a disk with this 
submission because you will receive more IHSS descriptions 
tomorrow at which time a disk will be included. 

I trust that the attached descriptions are adequate for your 
use. Please call if you have any questions or comments. 

Sincerely, 
DOTY & ASSOCIATES 

Frank J. Blaha 



OU8 MSS DESCRIPTIONS 

IHSS Number: 125 
IHSS Name: Concrete Process Waste Tanks 

DatdDuration of Occurrence: 1953 - 1972 

Description of Incident: An underground concrete process waste holding tank is located 
southeast of the original Building 774. MSS 125 represents Tank 66, which is associated with 
Tank 67, directly south of Tank 66, (same size, construction, and age and share an internal wall). 
Tank 68 is a similar tank located 2 feet south of Tank 67 and built in 1958. Tanks 66,67, and 
68 are also identified in the IAG as MSSs 124.2, 124.3, and 124.1, respectively, and are 
currently included in OU10. These tanks are also included in RCRA Unit 55 for which a closure 
plan was written in 1989. Information for the development of the following discussion was 
gathered from the review of documents and historical engineering drawings as well as 
photographs and visual observation of the site. 

General Physical Setting e 
IHSS 125 is a 14,000-gallon reinforced concrete tank at the southeast corner of Building 774 and 
has a nominal capacity of 12,000 gallons. The tank was included in a 1953 engineering drawing 
but it is unclear when it was first placed into service. Liquid waste was transferred to or from 
the tank through pipes connected with the Building 774 treatment process. A manhole is located 
at the top of the tank. Four 3-inch diameter pipes enter Tank 66 from the north end of the west 
wall. Two inflow pipes enter 2 feet from the roof of the tank. One passes through Tank 66 and 
enters Tank 67. Two outlet pipes enter approximately 6 inches from the floor of the tank and 
one passes through into Tank 67. The elevation of the outlet pipe above the floor of Tank 66 
allows approximately 1,OOO gallons of liquid to remain in the tank.' 

The walls of the tank are approximately 10 inches thick. The bottom elevation is approximately 
5955 feet and the tank is approximately 8 feet high. The area occupied by the tank is 21.5 feet 
(east-west) by 11 feet (north-south). The floor of tank was at the same approximate height as 
the second floor of Building 774 and a short pipe tunnel connects the building with the tank 
Ground elevation to the east of the tank is approximately 5962 feet'l The west side of Tanks 
66 and 67 are 4 feet from the east sides of the concrete storage tanks (MSS 146). A shed was 
constructed over Tanks 66 and 67 with bay doors at the east and west sides. The roof of the 
tanks serves as the floor to the shed. 



The main function of Tanks 66 and 67 was to receive treated liquid decanted from the second- 
stage batch precipitation process in Building 774. According to personnel interviewed for the 
development of the closure plan, the tank floors were cleaned. sandblasted, and coated with eight 
coats of Amercoat No. 55 in 1956. Details Egarding the processes that created waste that had 
been destined for the tanks are provided in the 1989 RCRA Closure Plan. These tanks were 
taken out of service in September 1989 because they did not meet the requirements for permitting 
standards.’ 

0 

In 1962, a subsurface investigation of the area was done prior to the construction of an addition 
on the west side of Building 774. Several boreholes were drilled prior to the construction. Soil 
samples were obtained using both split spoon samplers and Shelby tubes? The results of the 
laboratory analyses are unknown. A second engineering and geologic investigation of the area 
was done in 1970 prior to the construction of two additions to Building 774. Borehole logs 
written prior to the construction are attached.’ 

Approximately 4 feet of the north side of the tank was exposed above the ground surface in 1965 
photographs. The ground sloped to the north approximately 25 feet to a loading dock on the east 
wall of Building 774. The ground elevation dropped approximately 12 feet in that di~tance.”~ 
In photographs from 1969 and from the 1970 engineering report prior to the construction of an 
addition to the building, it is clear that an addition to the building was constructed in the area 
between the loading dock and the tank extended to the east beyond the east side of Tank 66.4.’ 

Incidents of Contamination 

Several references to contamination of the environment from the underground concrete tanks near 
Building 774 have been cited. These tanks are generally believed to be the 6 concrete waste 
tanks identified as MSS 146.1 through 146.6, but the actual identifkation of the tanks is 
inconclusive.’ These tanks are located only 4 feet west of the concrete tank known as Tank 66 
and held liquid of similar waste characteristics. 

One incident that is attributed specifically to Tank 66 occurred in July 1981 when the tank 
overflowed and spilled an estimated 3,300 gallons of process wastewater onto the ground and 
pavement east of the tanks.g Air samplers were promptly set up and a water sample was 
collected (location unknown). Direct and smear count surveys of the pavement were taken and 
no measurements above background (level unknown) were identified. The water sample analysis 
indicated about 40,000 dpmb plutonium? The pH of the sample was 12.0 and nitrate as nitmgen 
was 5.6 x lb mgh.’ @ 



Radiometric Survev Results a 
The results of the Radiometric Survey, performed at the W P  during the late 1970s and early 
1980s, indicate no extremely contaminated areas (stated to be 500.000 to l , ~ , O O O  pCi/g)” 
around Building 774 in the area of Tank 66. 

*** ** *** 

Air Considerations: No documentation was found identifying air monitoring in response to any 
release incidents. Air monitoring was performed following the 1981 overfill incident; however, 
monthly Health Physics Reports during the timeframe do not document specific air surveillance 
efforts. , 

Soil Consideration: Much of the soil surrounding the concrete tanks was disturbed during the 
construction of the addition (between 1965 and 1969) and paving of the area surrounding the 
tanks. Because of the steep slope in area, the bottom level of the tanks was near the level of the 
second floor of Building 774. Therefore, the soil beneath the tank is adjacent to the rooms on 
the first floor of the building. a 
Surface Water Considerations: Surface drainage from the hillside south of the building is 
toward the north. A roadway is located on the top of the slope. A footing drain which daylights 
north of the building between the western condensate xceiving tank (Tank T-108) and Building 
770 originates south of the building near the concrete tanks. The footing drain water has been 
sampled regularly in the past and in 1971, contamination detected in the water was attributed to 
the presence of the 6 concrete tanks west of Tank 66; however, due to the close proximityof the 
concrete tanks, the similarity in waste constituents contained, and the similarity in age and 
construction, the origin of the footing drain water contamination cannot definitively be identified 
as one set of tanks or the other. Surface water quality data from the footing drain is included 
in the RFEDS database. 

Geologic Considerations: The subsurface investigations prepared in 1962 and 1970 identified 
borehole lithology in the area of Building 774. The logs from the 1970 study are attached. The 
surface geology south of the building has changed because of the construction of the addition and 
removal of contaminated soil. A number of wells are located to the north, south, and especially 
the east of Building 774, primarily due to the presence of the RCRA-regulated solar ponds. 

*** ** *** 



Other IHSSs of Concern: IHSS 125 and MSS 124.1 through 124.3 are the concrete tanks 

located directly east of MSS 146 tanks. These tanks held waste similar to the waste in the IHSS 
125 tanks and operated during the same period. MSS 146 is inciuded in OU8. MSS 124.1 
through 124.3 is included in OUlO Other Outside Closures. The Draft Final RFvRl Workplan 
was completed in November 1991. 

MSSs 139.1, 149, 127, and 150.3 are located in the immediate vicinity of Building 774 and are 
included in OU8. MSS 139.1(N) is a sodium hydroxide tank and has had a number of leaks. 
MSS 149 is the site of a former waste transfer pipe between Buildings 774 and the solar ponds. 
The characteristics of the potential waste contamination due to IHSS 149 is the same as from 
MSS 146. MSS 127 represents another pipeline leak of process waste from Building 774 to 
Building 995 (wastewater treatment plant) located southeast of Building 774. The waste was of 
the same characteristics as the IXSS 146 waste. MSS 150.3 was a concrete vent tunnel between 
Building 774 and 771. The runnel carried process waste pipelines into the concrete tanks of 
MSS 146. The events that caused contamination of the soil occurred while the concrete tanks 
were being removed and the addtion to Building 774 was being constructed. The source of 

contamination was the same process waste as contained in the concrete t q s .  

MSS 215 was a tank inside the building and is included in OU15. Tank T-40 held sludge from 
the treatment of liquid process waste. Although there were no documented releases to the 
environment identified, contamination caused by this tank may be identified through subsurface 
investigations. The HRR discussion of IHSS 215 is attached. 

The solar evaporation ponds are Ioca st of Building 774. The ponds have had a complex 
history of construction and use. The RF4RI Workplan for OU4 Solar Evaporation Ponds 
was completed in ?he solar ponds have been used in the past for the evaporation of 
process waste. The soil contamination attributed to the ponds has been characterized as primarily 
nitrates with elevated levels of radionuclides. The HRR narrative for the solar ponds details their 
construction and operation histories and is attached. 

4QL. 
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@ IHSS Number. 121 

PAC REFERENCE NUMBER: 000-121 

Unit Name: Original-Pmcess Waste Lines 

Location: RFP Main Production Facility (Figure 000-5) 

Date(s) of Omration or Occurrence 

1952  - 1983 (approximate) 

Descriution of Omration or Occurrence 

Background I n f ~ ~ t j ~ ~  

The Original Process Waste Lines (OPWL) are a network o f  tanks lines constructed to 
vansport and temporarily Store aqueous chemical and radioactive process wastes from point o f  origin to on-site 
treatment and discharge points. The system handed process from Building 123, Building 444, Building 
707, Building 771, Building 776,  Building 779, Building 86 ding 881. Building 883, and Building 889.' 
Minor amounts of waste from Building 122 and Building 44 afso handled? These wastes were analyzed 
prior m transfer. Depending on the level o f  radioactivity and chem on, process wastes were muted 
to Building 774 for treatment, Pond B-2 (see PAC hX-142.6), or poration Ponds (see PAC OOO- 
lOl).' Process waste held in Pond B-2 was also for storage during the r n i d - 1 9 7 0 ~ ? ~  

The  OPWL was placed in service when the RFP began activities in 1952.' Repairs and additions 
were made to the system through 1975.2 The OPWL system was replaced beginning in 1975 by a doubly- 
contained, fully inspectable process waste system.' This new process waste system was completed in the Summer 
of 1984.' Some tanks and pipelines from the OPWL incorporated into the new process waste system and 
into the RFP exhau 

As defined in the 1988 OPWL Q 
39 separate tank loc 
400,500,600,7M3, 
Area and holding 

@ 

, the OPWL consists of approximately 35,000 feet of pipeline and 
3 tanks. O P w t  tanks and pipelines exist in RFP areas 100, 

lar Evaporation Ponds, and the norrheast buffer zone bemeen the 900 

Pipeiine Network 

OPWL pipelines vary in age, usage history, and construction' The pipelines range from one to ten inches in 
diameter and are consuucted of a variety o f  materials, including cast iron. stainless steel. vitrified clay, polyvinyl 
chloride, teflon, pIastic and pyrex glass. They are buried in trenches averaging three feet wide and three to eight 
feet deep, and are bedded in sand and/or native soil backfill.'" Approximately 13,000 feet o f  OPWL pipeline 
are located beneath buildings, and approximately 7,000 feet are beneath concrete or asphalt pavement. Roughly 
13,ooO feet, or more than half of rhe 22,000 feet not located beneath buildings, are located in areas highly 
congested with other active and inactive utility lincs.2 

Most OPWL pipelines which were not converted to the new process waste system are believed to have been 
abandoned in place. Pipelines beneath buildings were flushed with water until significant residues appeared to 
have been removed, then sealed at wall and floor penetrations with six to twelve inch plugs of "non-shrinking 
cement sealant". Small segments of pipelines within buildings (e.g., riser pipes) were removed? The OPWL 
Closure Plan indicates that underground pipelines outside of buildings were abandoned in place without sealing @ 
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TABLE O00-1 
SOLAR POND DESIGNATIONS AND STATUS 

Cunent Staw 

consists of three contaminated 
consists of three groundwater from 

Center, and South) 
removed from pond 

This pond could be confused 

following designations: Pond 2C or Pond 2D. This pond was 
liner in February 1957.9 
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In 1988, two distinctly different sets of  engineering drawings were found that penained to the 207B solar pond 
re-design that occurred in the 1960 and 1961 time-frame. Briefly, the difference between these two sets of 
engneering drawings related to whether or not underdrains would be cansuucted beneath the 207B solar ponds. 
The set of drawings indicating underdrains beneath the 207B solar p n d s  were undated but numbered 1-8080- 
207. One of the drawings that had no underdrains beneath the 2073 ponds is numbered 16887-1. Physical 
evidence observed in the field was inconclusive in determining which o f  the two re-designs were built. 
Therefore, in fall 1988 one of the manholes on the drainage tile was cleaned out to determine i f  laterals 
connected with the manhole from the west. Thc existence of such laterais would have indicated that underdrains 
were probably present under the 207B solar ponds. No such laterals were found connecting with the manhole. 
It is now understood that the 1960 Pond 207B re-design for which the bids were too high was the design for 
which underdrains were required. The 207B redesign that was built did not have underdrains beneath the 207B 
ponds, but did have a d-ge tile immediately east of the 207B solar ponds. This drainage tile drained to the 
north, and was evemally (in the 1970s) collected by Sump 1 and pumped to 207B-North. The sequence of 
events regarding redesign o f  the 207B soiar ponds can be traced in the monthly hiwry reports of the Waste 
Group at the RFP. 

0 
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ITPH Overflow 

The ITF” ovefflow of August 7 ,1989  resulted in the filing o f  a RCRA Contingency Plan hplementation Report 
(Number 89-012).u In addition IO the filing of this report, additional inspection and maintanence activities were 
to be implemented to prevent the reoccurrence of  similar problems. 

0 
Valve Vault Flooding 

The valve vault flooding of October 21, 1989 was related to the uansfer of solar pond water to Building 374 
for evaporation. The incident resulted in the filing of a RCRA Contingency Plan Implementation Report 
(Number 89-015). Solar pond water in this incident was entirely contained within the valve vaults with no 
environmental release. In addition to the report, piping repairs were made as well as piping upgrades.% 

Piping of Contaminated Smowmelt 

On March 10, 1990 it was discovered that approximately 1.440 
snowmelt was being pumped out of a containment berm to the n 
RCRA Contingency Plan Implementation Report (Number 
activity were upgraded.” 

Transfer of Water to 207A 

For the March 1990 event involving transfer of water fmm ponds to the 207A solar pond, a 
RCRA Contingency Pian Implementation Repon was filed (Number 90-003). Additionally, piping changes were 

ter and contaminated 
nse to this incident a 

1s over this type of 

made that allowed the transfer o f  water fmm the s 
was to be evaporated in ~uilding 3 ~ 4 . 3 ~  

lding 374. The water transferred to 207A 
i 

Fate of Constituents Released to Environment 

It is believed that most of the contaminants releas 
groundwater in the immediate vicinity of the solar po 
groundwater and seepage reached No 

later by the insullation o f  the 
contamination in the soils north 
have been conducted 
from the solar ponds. 

from the solar ponds have contaminated soils and 
It is known that in the past some of the contaminated 

ut Creek and migrated offsite. However, this migrasion o f  
rrected first by the installation o f  the trenches and sumps and 

Some older studies tried to estimate the inventory of nitrate 
solar ponds.% Extensive groundwater and soil sampling activities 

ddress the fate o f  contaminants released to the environment 
ities are discussed in the Solar Pond Closure Plans of July 1. 1988 

the IAG schedule for OU4. The IAG activities will include 
cterizations, and possible site remediation The Final Phase I F G I R I  Repon is to 

Comments 

A number of documents state that the routine use of the earthen solar ponds ceased upon completion of Pond 
207A in 1956. This is not the case because the waste group’s monthly reports clearly indicate routine discharges 
to Pond 2 (the original clay-lined solar pond) up to June 1960. An additional use of Pond 2 was made in March 
1963. 
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0 IHSS Reference Number. 215 

PAC REFERENCE NUMBER: 700-215 ' 

Unit Name: Tank T-40, Unit 55.13 

Approximate Location: N 751,000; E 2,084,000 

Date(s) of Oueration or Occurrence 

1963 - September 1989 

Descriution of Owration or Occurrence 

The concrete mixed waste storage tank adjacent to Room 103 of Bu 
roof of the tank semes as the floor of Room 203.' 

cted in 1963. The 

PhvsicalKhernical DescriDtion of Constituents Released 

The tank held sludge from second stage precipitation of liquid 
was effluent from a silver recovery unit in Building 774.' 

Resmnses to Oueration or Occurrence 

Use of Tank T 4  ceased when the tank was repla 
details releases from this unit. 

1989.' No documentation was found which 0 
Fate of Constituents Released to Environment 

No documentation was found which detailed a release of constituents from the tank An interim status closure 
plan was prepared for the tank and su i e d  to the CDH and =A on September 29, 1989.' This MSS is being 
studied in accordance with the IAG schedule fur OU9 and OU15. The IAG activities will include site 
investigations, sire chancrerizati ssible site remediation. The Final Phase I RFIN Report for OU9 
is to be compleEd by Septembe . The Final Phase I RFI/RI Repon for OU15 is to be cornpieEd by 
Januq4,1995.  ~ 

Comments 

None. 

References 

* Blaha, F.J., "Solid Waste Management Unit Descriptions", March 23. 1990. 
1500755 
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PAC REFERENCE NUMBER: OOO-101 

IHSS Reference Number: 10 1 e '  
Unit Name: Solar Evaporation Ponds 

Approximate Location: N751 ,OOO; E2.085.003 

Datets) of ODerauon or Occurrence 

The solar ponds have operated in varying configurations since Decanber 1953 when waste was first sent 
to the original clay lined solar pond.' This original clay lined pand was supplemented and eventually 
replaced by other solar ponds. The first use of a solar pond typically began shortly after consnudon of 
the pond was completed. The dates of completion andlast use of 
in Table ooO.1. 

ponds ape presented 

DescriDtion of Omration or O c c u m n ~  

The solar ponds were used primarily for the disposal of low-lev& radioactive wastes contaminated with 
high concentPations o f  nitrate. Building 773, the process plant, was designed primarily 
for the removal of radioactive conraminanis and not the mite. The solar ponds were also 
used for the disposal of other difficult to treat waste f the original solar pond is 
documented in Dow drawing 1-1454-207. It was esrima er 1955 that Pond 2 would be 
incapable of holding the waste volumes expected to be generated through the winter months;' therefore, 
this pond was supplemented with an auxiliary ?he auxiliary pond was built 
adjacent to the southeast corner of Pond 2. Th a common comer with an overflow 

in Pond 2 would flow into Pond 2 
Auxiliary. 

Construction of the fust lined po Pond 2A, later designated Pond 207A) was 
en ponds was moving off the RFP 

ary, at that rime the cattle fence, contained 90 mg/l 
oir was going to be used as a human drinking water 

been noted in June 1954 with the 
solar poncis,6 The fim lined 

ately 1/2-inch thick'). This pond 
of the two eanhen ponds. Dow Chemical drawing 1-3398-207 

earthen ponds. All references in 

identification of a ni 
pond was built of as 
was consmcted 

nd and the auxiliary pond were 
riginal clay lined pond had some additional clay added to its east side to prevent 

leakage, and the auxiliary pond was fully lined with clay? These ponds were returned to service shortly 
after these lining activities took place. The clay lined ponds were used routinely until June 1960.9 After 
June 1960, routine use of the clay-lined ponds is not documented. although an additional release to Pond 
2 was made in March 1963." Photographs of Ponds 2.2 Auxiliary, and 207A have been located which 
clearly show the three ponds and their physical relationship to each 

The next major change in operations at the solar ponds came with the creation of a third earthen pond in 
support of testing on oxidation of wastes. The third earthen cell was consmcted in April 1959.13 The 
existing references indicate that the three eanhen cells were used in series and the effluent from these three 



ponds was discharged to the sanitary wastewater veaunent plant" These tests were carried out over a 
few months, the late summer and eariy fall of 1959. and were ultimarely un~uccessful.~' The third earthen 
cell was constructed immediately east of the existing Pond 2, immediately west of 207A, and immediately 
nonh of Pond 2 Auxiliary.'5*'6 The designation of this new pond was either Pond 2C or 2D, with the. 
existing Pond 2 Auxiliary receiving rhe remaining designation." It appears that rhe Pond 2 Auxiliary 
designation was no longer used. 

Consuucdon of the 207B solar ponds began on November 11, 1959." These ponds are immediately east 
o f  Pond 207A and consist of three sepame cells (North, Center, and South). During December 1959 
consvucnon activities, seepage was identified in the west side of the excavation near the east side of Pond 
207A A "covered drainage ditch" (later references rn this device use the rm drainage tilt, this 
discussion will also use drainage tile) was installed to collect the seepage water and release it to the hill 
just north of the ponds." Dow Chemical drawing 1-6217-207 
of the asphalt plank-lined 207B solar ponds. C o m c t i o n  o 
on June 16, 1960." The first placement of waste in the 207B po 
fully completed cell.2o Upon use of the fully completed 207B 
identified and the ponds were. removed from service. The le 
reaction of acid wastes seeping beneath the asphalt planking and reacting with marl soil to produce carbon 
dioxide gas. This gas then caused the asphalt floor of  to lift, rupturing the seams." A new 
Iining and design for the 207B ponds was designed irted for bids. The bids received in 

redesigned and re-bids were 
requested for just the south portion of the 20 ning of the 207B-South solar 

med to service in December 
1960.= Work on repair of 207B-Nortfi and 1961.= This work included the 
consrmction of a drainage tile immediate1 ed to the north. Difficulty 
was encountered in laying the asphalt on 

repairs to 207B-Center and 
Nonh were completed on August 17, 1961. 
1961, and 207B-Nonh was returned to servic 

Work related to the relining and 
and salts so that the liner could be acceS 

with the removal o f  liquids 
s Pond 2MA was emptied salts and sands remaining in 

nds. Tests were conducted to determine whether the 
g. It was found that the 

n its ownn Removal of the asphalt planking and Pond 
the asphalt planking took 
of Pond 207A conhued 

create pondcrete. This building was consm 
cleanout began in mid-1986. This acti 

that has not hardened properly and flooding 
a 
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water to Building 374 for evaporarion. 

An event related to solar ponds on August 7 ,  1989, required the filing of a RCRA Contingency Plan 
Implementarion Repon (Report Number 89-012). This event consisted of an overflow of contaminated 
water from b e  Intercepior Trench Pump House (ITPH) wet well. This overflow occurred because the. 
circuit breakers supplying electricity to the pump motors were both Additional details‘ 
concerning th~s incident can be found in the ”Response” section of this Pac narrative. 

A second event at the solar ponds took place from March 14. 1990 to March 16, 1990 which also required 
the filing of a RCRA Conringency Plan Implementation Report (Report Number 90-003). This even  
consisted of uansfer of contaminated groundwater and precipitation from Pond 207B-North into Pond 
207A. This transfer was made due to the lack of freeboard in Pond 207B-North which presented a 
potential for overflow of the pond. The uansfer was made with permission from CDH.” 

PhvsicaUChemical Descrimion of Constituents Released 

The RFP solar ponds are often referred to in historical documents as nds.” Themost 
common characreristic of the wastes released to the solar ponds was high concentrations of nitrate. The 
solar ponds tgically had untreated process waste placed in them, but on occasion mated process waste 
was also pIaced in the ponds. The RFf process waste veaunent plam was designed to remove radioactive 
contamination of process wastes (and also achieved some m o v d  of metals), but it was not designed to 
remove nitrate. The monthly history repom from the RFP waste group detailed the originating building, 
quantity of water t r a n s f e d ,  and activity present in the water released to the solar ponds. These history 
reprts also sated which of the solar ponds received rhese waters. Only limited information was found 
on more detailed chemical analyses of the wast ed IO the solar ponds. One of these references 
does provide a relatively complete characteriza ond m A  waters from the fall of 1958.y The 

pH, specific p v i t y ,  aluminum, chromium (VI), ff uoride, iron, magnesium, silicon dioxide, sulfate, total 
halides, and an extensive list of metals. There are also malyrical results presented for a compound k.0, 
which is described as ”... the combined oxides denoted by R,03 must include al l  those cations which are 
precipitated with ammonium hydroxide even in the presence of  a large concentration of ammonium 
chloride.”Y Of parti ce is the fact that the pH range reported was 0.87 to 0.97, 
with an average of 0.93. r fune of 1958 was 1.21.” 

The monthly history re o mention when other materials were pIaced in the solar 
ponds or handled n r instance, it is known that radioactively contaminated . 
aluminum scrap was s (see PAC 500-197),” as was alcohol for at least a short 
time in the 1950s.3~ aste radiography solutions were drummed for disposal 
in the solar and lithium scrap was sprayed with water for destruction of the lithium metal 
between the s o h  ponds!’ For a period in late 1973 and early 1974, leachate collected from the RFP 
sanitary landfill was pumped to the solar ponds for disposal. It is also known that sewer sludge, cyanide 
wastes and acid wastes were disposed in the solar ponds for at least a ponion of the time the solar ponds 
have been in use“ Thehandling of these materials was non-routine. and is not thought to have comprised 
a major portion of the waste materials placed in these ponds. 

- analyses available in tkis z p n  cover activity of plutonium. activity of uranium, total solids, total nitrate, 

Data have ais0 been genented from water collected from the drainage tile and from monitoring wells near 
the solar ponds. Interpretation of these data could also indicate some of the chemical constituents released 
by the solar ponds. A more detailed discussion of these response actions, and the types of data that are 
available. is given in a e  next section of this narrative. 

In the more recent time frame, detailed analyses of solar pond water, solar pond sludge, and groundwater 
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in the vicinity of the solar ponds have been conducted. The results of these analyses can be found in the 
RCRA closure plans for the solar ponds. the RFVRI workplan for the solar ponds, and the groundwater 
monitoring repom that cover the solar ponds. 

The volume of water that overflowed the ITPH wet well on August 7,1989 was estimated at 50 to several- 
hundred gallons. This water was analyzed and found to contain: 

PfI 7.3; 
Total Dissolved Solids (733s) 2.21 mgfl; 
Gross Alpha 95 3s pcin; 
NlUate 2.200 mgk 
Chloride 114 m@; 
Chlorofom 3 micrograms per liter, 
Carbon tetrachloride 3 micrograms per liter; 
Trichloroethene 
Temchloroethene 

The water transferred in March 1990 from Pond 2 consisted of contaminated 
groundwater and 

Resmnses to Oreration or Occurrence 

Relining and patching of the solar ponds are response activities to the possibiiiry of leakage from the solar ponds. 
The relining and patching activities were conducted a number of times throughout the history of the solar 
ponds."' 

After installation of the drainage tile (between Po 07B) in December 1960, analysis of the 
water flowing from that tile became a routine daily activity. The water was sampled on a daily basis for flow, 
temperature, total aipha activity, nitrate, and pH.19 Typically, only gross alpha activity and flow rate were 
reported. Row rates in the drainage e were variable with flows of hundreds of gallons per hour not 
uncommon The chemical characteristi f the water flowing out of the pipe also varied considerably, but at 
times the water had elevated levels of gross alpha activity (up to thousands of picocuries per liter). These 
analyses from samples of wate the drainage tile can indicate some of the chemical characteristics of the 
constituents released; however, alytical parameters thar were evaluated OR water samples collected from 
the drainage tile are limited in s Similariy, the drainage tile immediately east of the 207B ponds installed 
in 1961 was also sampled ntal analyses. The analytical data from this sampling was pmented in 

der the title of Sump 1."' 

monitoring wells were installed near the 207B solar ponds." The fust 
chemical analysis of water collected from the groundwater sampling wells in January 1961 indicated that nitrate 
contamination was p the groundwater in concentrations up to 800 mg/l." Sampling of the six wells 
became a routine activlt data reponed in the waste group's history reports. The analyses of water collected 
from these wells can indicate some of the chemical characteristics of constituents released from the solar ponds. 
Once again, however, the analytical parameters that were evaluated are limited in scope. 

. 

In addition to the activities discussed above, two sumps, six trenches. and french drains were consvUcted in the 
area north of the solar ponds to allow the return of contaminated groundwater to the solar ponds. These actions 
were largely prompted by the RFP policy to keep waters in the A-series drainage below the State Public Health 
Service limit for nitrates in drinking water (IO m u ) .  
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Removal of Pond 2 Auxiliary 

Pond 2 Auxiliary was removed in preparation for the consuuction of Building 779. Surveys of the pond 2 
Auxiliary area soil indicated readings between 2500 to 5,000 COL?LS per minute (cpm). Clay samples of the 
pond had 75,000 d/m/kg which was described as 2-10 times soil background in the area The proposed activity 
was to remove the clay lining to a depth o f  6 inches. T i s  material was to k disposed of by burial in dried 
sewage sludge trenches (PAC 900.109, PAC NE-1 10. PAC NE-111.1 - NE-1 11.8). The pond berms were to 
be leveled after removal of the clay liner.'l KO documentation confirming the fate of  the soil has been found. 

@ 

Removal of Pond 2 and Pond 2C or 2D 

Pond 2 and the earthen pond immediately east of  it (Pond 2C or 2D) was removed paration for consauction 
o f  Pond 207C in 1970. The soils potentially impacted from operation of the two referenced earthen ponds w e n  
reworked and possibly were incorporated into the knn for Pond 2O7C1O NO documentation has been found 
indicating that radiation surveys or soil removal and disposal opera 

Sumps and Trenches 

The first two sumps were activated in April 1970. Sump Num ed at the north end of the 
drainage tile nUtning along the east side of the 207B comple ed water to 207B-North. 
Sump Number 2 was installed at the north end of the drain r ponds 207A and 207B. 
Water from this sump was returned to 207A. Trenches tober 1971, Trench 3 in 
September 1972, and Trenches 4 and 5 in April 1974,' Trench 6 was installed in July 1974. Trench 1 retumed 
water to Sump 1. Trench 2 returned water to Sump 2. Trench 5 drained by gravity to Trench 4. Water from 
Trench 4 was pumped to Trench 3 ,  and Trench 3 t to Pond 207A. Trench 6 returned water 
directly to Pond 207A." Figure 000-2 presents guntion o f  the sumps and trenches. These a' trenches and sumps were located where seepage oris were greatest& 

The low end o f  the trenches and the sumps consi gallon drums. Most of these drums were 
supplied with an electric pump and floa m to automatically control the pumps. The trenches consisted of 
a shallow excavated trench backfilled el to the soil surface, These nenches drained to the buried drums 
at the low end of the trenches. This design of the trenches allowed collection of both surface and subsurface 

This vench system remained 
drain system. The need fo 
Perimeter Security Zone 
destroyed Trenches 3 and 

the early 1980s when it was replaced by a more extensive french 
symm was promp~ed by the construction of the 

e PSZ is now called the FWtected Area (FA). Consuucuon of the PSZ 
not destroyed in PSZ-related construction were 

The lnterceptor Trench Pump House system was installed in 1980 and 198 1 and is still in use. The pump station 
is identified by a number o f  names at the RFP, including: Main Sump, Main Nitrate Sump, Nitrate Sump, Solar . 
Pond Sump, French Drain Sump, and others. In this report, the pump station and the f m c h  drain system will . 
be referred to as the lnterceptor Trench Pump House (ITPH). The ITPH system was designed primarily to 
collect subsurface water. Engineering drawings for the design o f  the ITPH system are the following Rockwell 
International drawings: 27550-033. 27550-040, 27550-050, 27550-200, 27550-201 I and 27550-202. These 
drawings are as-built drawings. Records indicate that the ITPH system was built in April 1981;' Figure 000-3 
presents the configuration o f  the ITPH system at that time. Although the ITPH system was much more extensive 
than the trench and sump system that it replaced, the ITPH system was extended shortly after consuuction of 

I 
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the original pans of the ITPH system.@ It was this extension of t t e  system that was refemd to as the 0 "Interceptor Trench." 

The ITPH system was extended due to concerns over the existence of groundwater seeps immediately north of 
the solar ponds. The extension of the ITPH system consisted of a new french drain that paralleled the old Pam1 
Road. This extension o f  the ITPH system was designed and built wish gravel backfill from the drain to the 
surface so that it would mllecr both groundwater and surface water flow. This extension also provided for the 
collection of footing drain flows from Building 771 and 774, through a 4-inch diameter polyvinyl chloride (PVC) 
pipe." Engineering drawings for the design of the ITPH system exrension are Rockwell International drawings: 
2663741 and 26637-02. These as-built drawings indicate that the rrPH system extension was built between 
February and June 1982. Figure OOO-4 presents the configuration of the KF" system following its extension 
with the Interceptor Trench. 

This system collects groundwater and surface water runoff (from the area i y nonh of the solar ponds 
and south of the new PSZ perimeter paml mad) which drains by gravity to a ted near North 

ITPH pumps the collecred incoming water to Pond 207B-North. Water from this pond is transferred to other 
solar ponds or force evaporated in Building 374."' Some of th 07B-North was spray imgated in 
the West Spray Field PAC SW-168). 

Walnut Creek The pump station consists of a wet well and a duplex instah gpumps. 7-h 

For the August 7, 1989, ITPH overflow, a RCRA Contingen 
89-012). Inspections of the ITPH wet well were also increased 
pumped to Solar Pond 207B-Nort.t~~~ 

ntation Report was Ned (Number 
er remaining in the wet well was 

Solar Pond CIean-Out 

Solar pond clean-out is a response action to the p rials in the solar ponds and the presence 
of contamination in nearby soils, groundwater, and surface water. Some solar pond clean-out activities were 
conducted to allow re-lining activities to take place, such as the re-lining of 207A in the early 1960s. However, 

waste materials were immediately re-introduced 

From fall 1976 to fall 1977 
storage of process wastewa 

This relining was done 

re-introduced to the ponds. 

were cleaned and decommissioned with respect to use for 
was done in support of the water recycle program being 

nd were cleaned, but only 207B-South was relined. 
During these cleaii-out and re-lining activities, soils to the south, 

er to better clean h e  area5zsJ pr~cess waste was not 
ese ponds have been used for reverse osmosis plant 

nt, and contaminated groundwater collected by the ITPH system.* 

nd began in 1986 with the completion of Building 
rows waste and sludge from 207A was completed 

in 1988. In 1988 the f d  volume of sludge was removed from 207A and the final volume of water was 
transferred to the 2078 solar ponds. The sludge was handled by combining the sludge with Portland cement, 
creating Pondcrete. The Pondcrete has been largely stored on plantsite since its generation, but some Pondcrete 
has been shipped offsite for disposal. In March 1990, contaminated groundwater transferred to the 207B solar 
ponds from the ITPH was placed in Pond 207A in order to prevent the over-topping of the 207B solar ponds. 
All of the water present in 207A was removed during 1991 and evaporated at the Building 374 forced 
evaporator. a 
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OUS MSS DESCRIPTIOhS 

IHSS Number: 139.1 e 
IHSS Name: Hydroxide Tank Areas 

DatdDuration of Occurrence: 1955(?) to Present 

Description of Incident: Two caustic tanks, a 5,400-gallon potassium hydroxide (KOH) tank 
south of Building 771, and a 6,500-gallon socfiurn hydroxide (NaOH) tank north of Building 774, 
have been subject to spills and leaks in the past. 

The KOH tank is located approximately 55 feet south and 35 feet east of the southeast comer 
of Building 771.' It was built some time between 1955 and 1964.* The tank is of welded 
construction, and appears to be in g a d  condition presently. It is on a concrete base, which is 
also in good condition, and is surrounded by a small, eroded, earthen berm.3 It has been 
suggested that this tank site be identified as IHSS 139.1(S). 

The NaOH tank is located adjacent to the north side of Building 774. The tank was built some 
time between 1955 and 1964.2 It is vertical and surrounded by insulation, which is in poor 
condition. Through the holes in the insulation, it is apparent that the sides of the tank are 
corroded, as is the base of the tank. The tank is surrounded by a corroded berm which is 
approximately 18 inches high3 It has been suggested that this tank, along with tanks described 
below, be identified as IHSS 139.1(N). a 
Two large tanks, which were once used as steam condensate tanks, are located approximately 80 
feet north of the NaOH tank,' and at a lower elevation. These tanks were built some t h e  
between 1971 and 197K4 The westernmost tank receives overflow and contained liquid from the 
bermed area around the NaOH tank. The easternmost tank receives overflow from the 
westernmost tank. These two tanks, T-107 and T-108, have riveted construction. Currently, 
there is standing water around the tanks. The bottom of the tanks appear to be corroded, and 
there is rust on the tops and sides of the  tank^.^ 

Documented incidents involving the caustic tanks are as follows. 

During the week ending May 5,1978, a spill occurred during the routine filling of a causae tank 
near Building 771. Neither the specific tank nor the quantity spilled was documented. The 
spilled caustic was contained by a dike below the tank, and was not released to the environment? 

During March 1985, a pinhole leak was found in the piping from the NaOH tank at Building 774. 
The leak bccurred inside the building, "and probably did not conmbute to the caustic found on 
the ground in the pit surrounding the tank."6 Apparently, the leak had seeped along the 
underground pipe to the outside of the building. The leak was repaired.' The "caustic foun &..in 
the pit" was attributed to a poor sarrpling technique which allowed the valve to dip on the 
ground. It was estimated that 80 to 100 gallons of caustic had spilled as a result of this method 
over the &*-year history of the tank. The pit was to be cleaned out and lined in response to 
the problem! No documentation was found detailing the cleaning or lining of the pit. 0 



In May 1985, A small leak was found at the fitting of a thermocouple in the NaOH tank north 
of Building 774. The caustic had solidified at the fitting, and therefore had not run into the pit. 
The fitting was repaired.' 

On June 22, 1987, there was an overflow of NaOH during delivery operations to the 6,000-gallon 
Building 774 caustic supply tank because of a faulty level indicator. (It is believed that this was 
actually the 6,500-gallon NaOH tank.) Approximately 100 gallons of caustic flowed into the 
bermed containment area of the tank and then drained to the caustic "catch" tank, T-108. Due 
to cracks in, and deterioration of, the concrete berm, caustic seeped onto the road. Tank T-108 
was also found to be deteriorating, and showed signs of seepage. In response to the incident, the 
1 to 2 gallons which had seeped onto the road was diluted with water and rinsed off the road. 
Work orders to repair the cracks in the berm were initiated. and the work was completed on 
June 24. A job order was submitted to replace the deterioming catch tank, T-108. The liquid 
in T-108 was sampled and was to be subsequently pumped to the sanitary sewer system or 
Building 774. The level indicator on the caustic tank was repaired.' 

On November 13, 1989, approximately 5 gallons of 12 molar KOH was spilled when a vendor 
was refifling the holding tank near Building 771. Apparently, the tank was overfilled and the 
extra liquid spilled into a n  earthen berm surrounding the tank. The KOH was absorbed with 
approxirpately lo0 pounds of "oil dry," and the contaminared soil and "oil dry," a chemical 
absorbent, were placed in an 83-gallon salvage drum. Soil samples were taken, and pH analyses 
were performed. It was determined that all KOH-contaminated material had been removed. The 
area was baclddled with new gravel.' It is possible that the overflowing liquid infdtrated into 
the soil beneath Building 771.'' 

*** ** *** 

Air Considerations: It is improbable that the caustic spills or leaks had an impact on the air. 

Soil Cossiderations: It is improbable that the spills and leaks of caustic have a residual impact 
on the soils. Elements associated with the incidents, such as potassium, sodium, oxygen and 
hydrogen, are all naturally occurring, and would therefore not be indicative of the releases, except 
by way pf concentration. The only incident which included soil removal as a response was the 
November 1989 overflow incident. 

Surface Water Considerations: It is improbable that the incidents have a residual impact on 
the surface water in the area. 

Geologic Considerations: It is improbable that the incidents have a residual impact on the 
groundwater in the area. Existing wells in the area include #19189, #18489 (in the north area), 
and #89389 (in the south area). They were constructed in 1989. 

*** ** *** 



Other IHSSdPACs in the Area: Other areas or incidents of concern in the immediate area of 
the caustic tanks are as follows. 0 

D Effluent Pipe; IHSS 149, PAC 700-149: 
A line used for transfer of wastes leaked solar pond water and process waste east 
of the NaOH tank and the old condensate tanks. Historical Release Report text 
pertaining to this site is attached. 

0 Radioactive Site - 700 Area Site i#3 - Wash Area: MSS 163.1, PAC 700-163.1: 
The area north of Building 774 may have been used for washing radioactively 
contaminated equipment. Historical Release Report text pertaining to this site is 
attached. 

. 77 1/774 Footing Drain Pond; PAC 700- 1 108: 
Footing drains from Buildings 771 and 774 drain into a small pond northwest of 
the two condensate receiving tankx Historical Release Report text pertaining to 
this site is attached. 

. Hydrofluoric Acid Tank Area; IHSS 139.2, PAC 700-139.2: 
There is a storage shed containing cylinders of hydrofluoric acid northwest of the 
KOH tank. This MSS is included in OU8, and the description is included in this 
work plan. 

* Radioactive Leak Between Buildings 771 and 774; IHSS 150.3, PAC 700-150.3: 
Process waste leaks have occurred in a tunnel containing process waste lines 
between Buildings 771 and 774. Historical Release Report text pertaining to this 
site is attached. 
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PAC REFERESCE SUMBER: 700-149 

IHSS Reference Number: 149 

Unit Name: Effluent Pipe 

Approximate Location: N751 ,ooO; E2,084,200 

Date61 of Owration or Occurrence_ 

1972 - 1980' 

Descriution of ODeration or Occurrence 

In 1972, two 15-inch PVC pipes were installed to transfer wastes between g 774 and the 207 Solar 
Evaporation Ponds. These lines were abandoned in pla 
Building 374 was consuucfed.' 

Sometime during June or Juiy of 1973, a conmctor broke 
to Building 774. Repairs were made and the water contin 

In the late 1970s. a process waste line break southeast of Buii 4 resulted in a release of liquid which 
flowed around to the front of the building.'3AJ Another, more detailed. document reports that on July 21, 1980, 
an  eight year old process waste line was discovered leaking southeast of Building 774. Process waste water was 
observed seeping up in the soil on the south side of the ulheast of Building 774. The leaking process 
waste water flowed down slope and through a 3O-fwt the east chain-link and under the fence at 
the comer. From this point, the liquid flowed under the unpaved access road into a boggy area the 771/174 
Footing Drain Pond, nonh of Building 774 (PAC 700-1 108). The vegetation in the boggy area was damaged 

at approximately 1,OOO gallons had leaked from the 
process waste line.6 

the vapor compression evaporation 

that ran from the evaporation ponds 

were released to the environment.' 

owed 2,500 pCU total alpha activity, 4,000 pCbl 

The initial response to the July 1980 incident was to stop the flow through the waste line causing &e leak to 
stop. When the soil dried, a FIDLER survey was conducted and verified that the flow did not go kyond the 
771/774 Footing Drain Pond. On July 24. the lbroken waste line was excavated and the problem identified as 
a loose flange. Soil excavation began July 28, 1980, with radiation monitors checking the soil as it was 
e~cavated.~ 

Fate of Constituents Released to Environment 

This IHSS is being studied in accordance with the IAG schedule for OU8. The IAG activities will include site 
investigations, site characterizations, and possible site remediation. The Final Phase I RFVRI Report is to be 
completed by July 12, 1994. 
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Comments 

The Solar Evaporation Ponds are discussed as PAC OOO-101. The Draft RR/RI Work Plan for OU4 describes. 
in detail, past work on the solar ponds. Much of the ana of IHSS 149 is covered by the area of monitoring q d  
investigation for the Solar Evaporation Ponds. It  has been proposed &!at the 700-149 be redefined as a 20 by 
120 foot area encompassing the west end of the pipeline.' 

The existing and cumnrly proposed location boundaries for IHSS 149 do not include the area affected by the 
July 1980 process waste line leak. Although remedial action has been documented for the area affected by the 
July 1980 incidenr, it is proposed that this m a  be included within he boundaries of IHSS 149. 

The stated diameters of the waste lines differ in the utility drawings (15 inches) 
of the 1980 incident (3 inches)! 

This unit is pan of 

References 

Report of Investigation 

PAC Ooo-121. 

U.S. DOE, Drafr 
1500920 
1500755 
' 1501999 
' U.S. DOE, "Resource Conservation and Recovery Act Part B - Ope 
I, R C M  3004(u), December, 1987. 

nnit, Rocky Flats Plant," Appendix 

1600424 
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1501226 
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PAC REFERENCE NUhlBER: 700-163.1 

0 ' IHSS Reference Number 163.1 

Unit Name: Radioactive Site - 700 Area Site #3 - Wash Area 

Approximate Location: N751.150; E2,084.250 

DateW of Oreration or Occurrence 

unknown 

Description of ODeration or Occurrence 

CEARP Phase 1 intexviewees indicated the area nonh of Building 774 w 
contaminated equipment. The wash water flowed onto the ground.' 
area ever being used to w& equipment.' 

o wash radioactively 
el did not recall this 

Aerial photos from 1971 and 1969 show two areas east of this IHSS that were covered with mounds Of soil. 
RFP personnel interviewed for CEARP did not recall these 

d. The area was repaved in 1987 or 
1988: 

to have low levels of radionuclides 

The purpose of the survey was to 
identify areas extremely con 

No radioactivity above the radiological survey.= 

The IAG activities will include site 
investigations, site characterizations, and possible site remediation The Final Phase I RFI/RI Report is to be 
completed by July 1 

Comments 

None. 
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PAC REFER NCE NUMBER: 700-1108 7 
@ IHSS Reference Number. Not Applicable 

Unit Name: 771/774 Footing Dnin Pond 1 
Approximate Location: N751 .OOO; E2,084,000 1 
Date(s) of  Omration or Occumnce 

~ 

Late 1950s - Present 

DescriDtion of Ooeration or Occurrence 

Footing drain flows from Building 771 
north of Building 774.’ 

Footing drains north o f  Building 774 c 
The Building 774 footing drain previo 

Six underground process waste stora 

contributors of chemical and radio 
some minor leakage from these I 

On July 21. 1980, 
Process waste water w 
The leaking process waste water 
and under the fence at the comer. From this 
area north of Building 774. Th 
pool. It was estimated that ap 

There are two steel 

on of a small pond 

s were removed from south of Building 
774 in 1972 (F‘AC 700-146).3*4 Ph 

te from an evaporative waste concentration system formerly 
r the absence of radioactive contamination and then released used in Building 774. 

tern condensate 

PhvsicalKhemical Description of  Constituents1 Released 

A March 1971 repn states that water 
acrivityA9 Water samples taken from 

from the footing drains was as high as 500 d p d  gross alpha 
774 footing drain in April 1971 indicated 400 dpm/l 

plutonium and 800 parts per million nitrate.” 

0 
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Analysis of the spdled water from the July 1980 incident showed 2500 pCi/l total alpha activity, 4,000 pC$l 
gross bera activity, I0,OOO mg/l nitrate and a pH of 12.3 

The western condensate receiving tank contained sodium hydroxide from the June 1987 overflow incident in 
which the caustic drained from the bermed area.' 

Flow at the sump currently installed near the Building 771/774 footing drain outfall was estimated in September 
1990. Measurements indicated the flow from this area to be on the order o f  1.2 to 1.3 gpm. Between March 
1988 and June 1990. water samples collected from the 771n74 Footing Drain Pond were analyzed and found 
to fall within the following ranges for the indiwed analytes: 

NitrateMitrite 

Nitrate 76.7 - 105.4 m 

Gmss Alpha Activity 

Gross Beta Activity 

Plutonium 

Americium 

Pfl 

Resmnses to Operation or  Occurrence 

In approximately 1975, a control smcture was inst 

and pump the water to Solar Evaporation Po 
Trench Pump House (lTPH) system when the 
from this wet-well sump now 

The initial response to the Jul 
stop. When the soil dried, a 
On July 24, 1980, the broken 

In response to the June 1987 inci Engineering Job Order to 
replace the deteriorating c . The accumulation of the 
rain water and caustic in the western condensate tank was sampled and it was determined to pump the solution 
to the sanitary sewer system or uilding 7 7 4  for processing, depending on the results of the sample analysis.' 

771/774 footing drain outfall pond which 
remove water from the area of the pond 

cted to the solar pond Interceptor 
in 1981 (.see PAC OOO-101). Water 

f consisted of a wet-well 0 ' 
ped to Solar Pond 207B-North.' 

the waste line causing the leak to 
xtent of resulting contamination. 

ed as a loose flange? 

Fate of Constituents Released to Environment 

Following the July 1980 incident, a FIDLER survey was conducted and verified that the flow of process waste 
water did not extend beyond the boggy area to the north of Building 771: 

From approximately 1975 to 1981, water was pumped from the wet-well installed at the 771/774 Footing Drain 
Pond to Solar Pond 207C. Following the installation of the IT€" system, the water from the wet-well was 
collected by the ITPH system and discharged to Solar Pond ZMB-North.' 

Comments 

The 771/774 Footing Drain Pond is also referred to as Bowman's Pond in somc documents. -. ' 

RFPIHRRawy.m 



EG&G, Solar Pond Interceptor Trench System Groundwater Management Study, Rocky Rats Plant, January 

1600119 
1500755 

a U.S. DOE, Draft Phase I RFVRl Work Plan, Operable Unit No. 5, July 23, 1990. ' 1601057 
' 1500833 

1600424 
1501824 
1501081 

lo 1500572 

1 

8, 1991. 
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PAC REFERENCE NUMBER: 700-1503 

'' IHSS Reference Number: 150.3 

Unit Name: Radioactive Site Between Buildings 771 and 774 (IAG Name: Radioactive Leak Between 
Buildings 771 and 774) 

Approximate Location: N750.950; E2,084,000 

Date(s) of Operation or Occurrence 

August, September, and December 1971, Late 1970s or Early 1980s 

DescriDtion of Owration or Occurrence 

During excavation for construction between Building 771 an$ * a cement tunnel 
be contaminated. containing process waste lines was exposed. Three cracks in th 

In September 1971, construction excavation resulted in the e 
774. The tunnel contained process waste lines and at one ti 
Building 774.2 

In December 1971 (or possibly early January 1972), cons 
process waste line. Samples of the water showed 
were found to be only slightly c0nminated3 

Personnel recall an  incident in this area in the late 1 
a n  unspecified amount of aqueous process waste th 

W o n  duct for 

ted in a broken 

@ 1980s. A flange in a line separated releasing 

PhvsicalKhemical DescriDtion of Constituem Released 

The August 1971 incident 

The September 1971 incident 

plutonium contamination to the soiL' 

nute per gram contamination of soil? 

r 1971 released wastewater with'an activity of about 1000 
It is not clear if this is process, laundry, or sanitary 

wastewater. 

d have released liquid waste containing low-levels of 
radionuclides as 

ResDonses to Operation or Occurrence 

The August 1971 incident resulted in the sealing of the cracks that were contaminated and the removal of eight 
drums of soil. The soil removal was completed prior to September 8, 1971, the date of the referenced 
document.' 

The September 1971 incident also resulted in sealing of the cracks and removal of eight drums of SOL The soil 
) was removed for off-site disposal in January 1972.2 

RFPIHRRawym Iut6/91 



No response beyond soil and water sampling is mentioned regarding the wastewater line break in December 
1971. 

Personnel recalled that the area impacted by the leak from the loose ffange was cleaned up.' 

Fate of Constituents Released to Environment 

No documents were found which detail the fate of the constituents released. This MSS is behg studied h 
accordance with the IAG schedule for OU8. The IAG activities will include site inveStigationS, Site 
characterizations, and possible site mediation. The F d  Phase I RFVRl Report is to be completed by July 
12, 1994. 

Comments 

it is believed that the six underground pn>cess waste holding tanks at 
Building 774 may have affected PAC 700-150.3.' These tanks 
PAC 700-146 has more details on the history of these tanks. 

e south wing of 
and overflowed. 

References 

' 1500544 
1601057 
1500922 



Out? MSS DESCRXPTIONS 

IHSS 
IHSS 

Number: 139.2 
Name: Hydrofluoric Acid Tank Area 

DatdDuration of Occurrence: 1963 to Present 

Description of Incident: Two horizontal, 1,300-pound hydrofluoric acid (HF) cylinders, each 
with a 1,200-pound capacity,' are located in Building 7 14, a small shed approximately 4 feet east 
and 29 feet south of the southeast comer of Building 771.2 A site map is attached. The 
hydrofluoric acid is delivered to the RI;p in portable cylinders, which are replaced when empty. 
No open transfer of the acid takes place.3 The acid is piped to, and used in, Building 771.' 

During the month of May 1971, there was a s m d  vapor release from the HF connection outside 
Building 771.4 No documentation was found which detailed a response to the release. 

During the week ending August 13, 1976, a HF leak above Building 771 was repaired. 
Apparently, the hoses had collected small amounts of the acid which appeared when the line was 
pressurized: 

It should be noted that previous discussions of this M S S  indicate that the shed contains two 
1,200-gallon aboveground hydrofluoric acid (HF) tanks. This, however, is not the case. The HF 
is contained in two 1,300-pound cylinders. a 

*** ** *** 

Air Considerations: It is improbable that the acid releases have a residual impact on the air. 

Soil Considerations: There was no documentation of events which may have impacted the soil. 

Surface Water Considerations: It is improbable that the acid releases had an impact on the 
surface water. 

Geologic Considerations: 
groundwater. Well #89389 is near the site. The well was installed in 1989. 

It is improbable that the acid releases had an impact on the 

*** ** *** 



Other IHSSdPACs in the Area: Other areas or incidents of concern in the immediate area of 
the hydrofluoric acid storage shed are as follows. @ 

e Radioactive Leak Between Buildings 771 and 774; MSS 150.3, PAC 700-150.3: . 
Process waste leaks have occuned in a tunnel containing process waste lines 
between Buildings 771 and 774. Historical Release Report text pertaining to his  
site is attached. 

a Hydroxide Tank Area Spill; MSS 139.2: 
There are two caustic tanks which have spilled andlor leaked in the past. They 
include a sodium hydroxide tank north of Building 774, and a potassium 
hydroxide tank south of Building 771, just southeast of the HF storage shed. This 
IHSS is included in OU and the IHSS description is included in this work plan. 

References 

Personal Communication, F.3. Blaha, April 7, 1992. 

* Site Utility Plans, D-15501-13-M, January 7, 1987. 

U.S. DOE, 1990, "Draft RFVRI Work Plan, Operable Unit No. 5, July 23. 

Hammond, 1971, "Status Report - Indusmal Hygiene and Bioassay - May, 1971," June 9. 

Putzier, 1976, "Highlights - Health Sciences and Industrial Safety - Week Ending August 13, 

4 

1976," August 13. 



PAC REFERENCE NUMBER: 700-1503 

IHSS Reference Number: 150.3 

Unit Name: Radioactive Site Between Buildings 771 and 774 { U G  Name: Radioactive Leak Between 
Buildings 771 and 774) 

Approximate Location: M50.950; €2,084,000 

Date@) of Operasion or Occunence 

August. September, and December 1971. Late 1970s or Early 1980s 

Descrimion of Omration or Occurrence 

During excavation for comtruction between Building 771 and Bail 71, a cemest tunnel 
to be contaminated. 1 

In September 1971, construction excavation resulted in the 
774. The runnel contained process waste lines and at one tim 
Building 774.2 

used as an exhaust ventilation duct for 

in this area resulted in a broken 

Personnel recall an incident in this area in 
an unspecified mount  of aqueous process 

The August 1971 incident 

The September 1971 incident 

The incident involving 
pCii. This resulted.i 
waste water. 

24 disintegrations per minute per gram contamination o f  soL2 

mber 1971 released wastewater with an  activity of about loo0 

flange would have released liquid waste containing low-levels of 
r chemical contaminants.' 

R e m n s e s  to Omration or Occurrence 

The August 1971 incident resulted in the sealing of the cracks that were contaminated and the removal of eight 
drums of soil. The soil removal was completed prior to September 8. 1971, the date of the referenced 
document.' 

The September 1971 incident also resulted in sealing of the cracks and removal Of eight drums of soil. The soil 
was removed for off-site disposal in January 1972: 
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@) 
NO response beyond soil and water sampling is mentioned regarding the wastewater line break in December 
1971. 

Personnel recalled that the area impacted by the leak from the loose flange was cleaned up.' 

Fate of Constituents Released to Environment 

No documents were found which detail the fate of the constituents released. This IHSS is being studied in 
accordance with the IAG schedule for OU8. The IAG activities will include site investigations, site 
characterizations, and possible site remediation. The Finat Phase I RFI./RI Report is to be completed by July 
12, 1994. 

Comments 

........ ............. ...,. .*.<.:.;.A 
....... ..") .... 

.:.:.>. .. :.. ... ... . .  ...... ... ... ..:: ...... 
......... ... ... :.:: .... 

It is believed that the six undergmund p m s s  waste holding tanks at 
Building 774 may have affected PAC 700-150.3.' These tanks 
PAC 700-146 has xiore details on the history of these tanks. 

e south wing of 
and overflowed. 

References 

1500544 
' 1601057 

1500922 
' U.S. DOE, Draft Phase I RFI/RI Work Plan, 0 
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OU8 IHSS DESCRIPTIONS 

IKSS Number: 146.1 - 136.6 
IHSS Name: Concrete Process Waste Tanks 

Date/Duration of Occurrence: 1953 - 1972 

Description of Incident: Six underground concrete process waste storage tanks were located 
south of the original Building 774. Building 774, a liquid waste processing facility, has been 
modified several times since its construction in 1952. During the construction of a south addition 
in 1972, the tanks were removed. Infomation for the development of the following discussion 
was gathered from the review of documents and historical engineering drawings as well as 
photographs and visual observation of the site. Several discrepancies were identified with the 
discussion in RCRA 3004(u). 

General Phvsical Settinq 

IHSS 146 represents a six-chambered reinforced concrete structure south of Building 774. The 
chambers of the structure are referred to as Tanks 30,31,32, 33, 34W, and 34E. Tanks 30 and 
33 have a 3,0-gaHon capacity. The others have a 6,000-gallon capacity. The tanks were 
included in a 1952 engineering drawing but it is unclear when they were first placed into service. 
Liquid waste was transfened to or from the tanks through pipes connected with the original 
process waste lines (OPWL). Manholes were located at the top of each chamber. The walls of 
the tanks were approximately 10 inches thick. The bottom elevation was approximately 5955 feet 
and the tanks were 11 ’- 8” high. The area occupied by the tanks was 22.5 feet (east-west) by 
32.5 feet (north-south). The floor of tanks were at the same approximate height as the second 
floor of Building 774. Ground elevation to the south of the tanks was approximately 5965 feet. 
The ground surface south of Building 774 slopes steeply to the north and levels out near the top 
of the tanks.’3 

e 

Process waste would enter the tanks from the OPWL and be stored for processing in the liquid 
waste treatment system in Building 774, It is unknown whether the waste was stored before, 
during, or after treatment stages. Waste characteristics would include both plutonium and 
uranium radionuclide waste as well as all other constituents of process waste. The waste 
characteristics cannot be distinguished from specific building processes because Building 774 was 
the endine treatment facility for all liquid waste until Building 374 was constructed in 1973. 0 



In 1962, a subsurface investigation of the area was done prior to the construction of an addition 
on the west side of Building 774. Several boreholes were drilled prior to the construction. Soil 
samples were obtained using both split spoon samplers and Shelby t u b e s 3  The results of the. 
laboratory analyses a x  unknown. A second engineering and geologic investigation of the area 
was done in 1970 prior to the construction of two additions to Building 774. The construction 
of one of the additions, a two story addition to the south, called for the removal of the concrete 
tanks. The addition, Room 241 of Building 774, houses four steel tanks which has replaced the 
function of the concrete tanks. The finished floor elevation is approximately 5958 feet. The area 
occupied by the addition is 55 feet by 64 feet. Borehole logs written prior to the construction 
are attached? 

@ 

Tanks 66, 67, and 68 (identified as MSSs 124.1, 124.2, 124.3, and 125) were located adjacent 
to the east of the tanks of MSS 146.1 through 146.6. Tanks 66, 67, and 68 were also concrete 
process waste holding tanks. These tanks were taken out of service in 1989. 

Incidents of Contamination 

Although it was generally believed that the presence of the concrete waste tanks had an impact 
on the environment, no documentation was found which derailed specific events. Two events 
were documented in 1973 involving infiltration of the process waste into the soil: In October 
1956, the process waste tanks at Building 774 overflowed resulting in minor environmental 
infiltration. In August 1957, some of the tanks leaked, resulting in minor environmental 
infiltration with levels of up to 2,500 disintegrations per minute (dpm) per gam gross alpha? 

* 
- 

In April 1971, during review of the Building 774 construction design, it was noted that three 
drains flow into Nonh Walnut Creek from the Building 774 vicinity. Samples from one of the 
drains, the Building 774 footing drain, indicated 400 dpm/l plutonium and 800 ppm nitrate. The 
concrete tanks were believed to be the source of the plutonium contamination. Corrective action 
was the scheduled removal of the tanks.6 

Excavation for the Building 774 addition construction began in February 1972.' Contamination, 
resulting from the overflow of the tanks, was detected. At the time, the policy on waste disposal 
guidelines required soil samples in excess of 34 dpm/g plutonium activity be disposed of as 
contaminated waste. Radiometric monitoring procedures included an alpha survey meter 
evaluation of the site to be excavated. Readings in excess of 250 cpm required specific soil 
samples to be collected for further analysis. Soil contamination in the excavation was identified 

@ 



0 as slightly below the 34 dpm/g limit and by April 1972, 101 barrels of contaminated soil was 
reportedly shipped to Idaho Falls. It was estimated that 30 to 40 more barrels would follow.* 

Demolition of the concrete tanks began on May 8 1972.9 A wet saw cutting method was used 
for the removal of the tanks.' The disposition of the concrete is unknown. Approximately 200 
cubic yards of soil contaminated with up to 2,500 dpm/g plutonium from around the tanks were 
moved temporarily to an area north of Building 334. Another 60 cubic yards of soil 
contaminated with up to 250 dpmlg plutonium were moved to an area east of Building 881 and 
buried beneath approximately 3 feet of fill dirt." The 60 yards of soil is now in an area 
identified as MSS 130. In January 1973, 12 soil samples were taken from the 200 yards of soil 
piled near Building 334. The results from the analysis ranged from 2.8 to 704.2 dpm/g gross 
alpha with an average of 173 dpm/g. The values convert to a range of 1.3 to 316.9 pCi/g and 
13 to 3,169 rnCM2.'* 

In February 1973, the soil pile was moved temporarily from the area north of Building 334 to 
the Triangle Area (IHSS 165) east of the solar ponds because it was in the way of Building 371 
construction.12 A series of soil samples collected from the pile on June 18, 1973, indicated levels 
of contamination with an average of 87 dpm/g. The soil was on plastic sheeting and had been 
treated with coherex, a soil stabilizing agent to reduce erosion. The soil was removed for landfill 
disposal on September 5, 1973." 

@ 

Radiomemc Survev Results 

The results of the Radiometric Survey, performed at the FLFP during the late 1970s and early 
1 9 8 0 ~ ~  indicate no extremely contaminated areas (stated to be 500,000 to 1,OOO,OOO pCi/g)13 
around Building 774 in the area of the former location of the concrete tanks. 

*** ** *** 

Air Considerations: No documentation was found identifying air monitoring in response to any 
release incidents. Air monitoring may have been performed during the removal of the tanks 
because a reference states that close Health Physics surveillance was to be required during the 
Building 774 renovation. Monthly Health Physics Reports during the timeframe do not document 
specific air surveillance efforts. 

0 Soil Consideration: Much of the soil surrounding the concrete tanks was removed during the 
construction of the addition and demolition of the tanks. At least 285 cubic yards of 



e contaminated soil was removed. At the time the tanks were removed, radiometric surveys 
operated off of an action limit of 250 dpm/g gross alpha (about one quarter of the scale of the 
instruments). For soil contamination measured below this limit, no further action was taken. It 
is not unlikely that soil contamination would be present in the area beneath the south addition 
of Building 774 below 250 cpm. Because of the steep slope in area, the bottom level of the 
tanks was near the level of the second floor of Building 773. Therefore, the soil beneath the 
tanks was adjacent to the rooms on the first floor of the building. 

Surface Water Considerations: Surface drainage from the hillside south of the building is 
toward the north. A roadway is located on the top of the slope. Surface runoff is directed away 
from the building through footing drains which slope to the west around the building and pass 
under the building through a cormgated metal pipe. The footing drain daylights north of the 
building, between the western condensate receiving tank (Tank T-108) and Building 770. The 
footing drain water has been sampled regularly in the past and in 1971, contamination detected 
in the water was attributed to the presence of the concrete tanks. Surface water quality data from 
the footing drain is included in the RFEDS database. 

Geologic Considerations: The subsurface investigations prepared in 1962 and 1970 identified 
borehole lithology in the area of Building 774. The logs from the 1970 study are attached. The 
surface geology south of the building has changed because of the consuuction of the addition and 
removal of contaminated soil. A number of wells are located to the north, south, and especially 
the east of Building 774, primarily due to the presence of the RCRA-regulated solar ponds. 

@ 

*** ** *** 

Other IHSSdPACs of Concern: MSS 125 and IHSS 124.1 through 124.3 are the concrete 
tanks located directly east of MSS 146 tanks. These tanks held waste similar to the waste in the 
IHSS 146 tanks and operated during the same period. IHSS 125 is included in OU8. IHSS 
124.1 through 124.3 is included in OU9 Original Process Waste Lines. The Final RFVRI 
Workplan was completed in February 1992. The discussion of MSS 124.1 through 124.3 from 
the HRR is attached. 

MSSs 139.1, 149, 127, and 150.3 are located in the immediate vicinity of Building 774 and are 

included in OU8. IHSS 139.1(N) is a sodium hydroxide tank and has had a number of leaks. 
MSS 149 is the site of a former waste transfer pipe between Buildings 774 and the solar ponds. 
The characteristics of the potential waste contamination due to IHSS 149 is the same as from 
MSS 146. MSS 127 represents another pipeline leak of process waste from Building 774 to 

0 



Building 995 (wastewater treatment plant) located southeast of Building 774. The waste was of 

the same characteristics as the MSS 146 waste. MSS 150.3 was a concrete vent tunnel between 
Building 774 and 771. The tunnel carried process waste pipelines into the concrete tanks of 
MSS 146. The events that caused contamination of the soil occurred while the concfete tanks 
were being removed and the addition to Building 774 was being constructed. The source of 
contamination was the same process waste 2.5 contained in the concrete tanks. 

@ 

MSS 215 was a tank inside the building and is included in OU15. Tank T-40 held sludge from 
the treatment of liquid process waste. Although there were no documented releases to the 
environment identified, contamination caused by this tank may be identified through subsurface 
investigations. The HRR discussion of IHSS 215 is attached. 

The solar evaporation ponds are loca t of Building 774. The ponds have had a complex 
history of construction and use. The RFI/RI Workplan for OU4 Solar Evaporation Ponds 
was completed in f ix !The  solar ponds have been used in the past for the evaporation of 
process waste. The soil contamination attributed to the ponds has been characterized as primarily 
nitrates with elevated levels of radionuclides. The HRR narrative for the solar ponds details their 

rttz 

construction and operation histones and is attached. * 
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* IHSS Number. 121 

PtiC REFERENCE NUMBER: 000-121 

Unit Name: Original-Process Waste Lines 

Location: RFP Main Production Facility (Figure 000-5) 

DateW o f  Owration or Occurrence 

1952 - 1983 (approximate) 

Description of Omration or Occurrence 

Background Information 

The Original Process Waste Lines (OPWL) are a network of tanks 
transport and temporarily store aqueous chemical 
treatment and discharge poinrs. The system handled process 
707, Building 771, Building 776, Building 779, Building 86 
Minor amounts of waste from Building 122 and 
prior to transfer. Depending on h e  level of radioacrivity and chem 
to Building 774 for treatment, Pond €3-2 (see P 
lOl).' Process waste held in Pond €3-2 was also 

The OPWL was placed in service when the FSP activities in 1952.' Repairs and additions 
were made to the system through 1975: The OPWL system was replaced beginning in 1975 by a doubly- 
contained, fully inspectable process waste system.' This new process waste system was completed in the summer 
of 1984: Some tanks and pi incorpomted into the new process waste system and 
into the RFP exhaust plenum fire de 

As defined in the 1988 OPWL 
39 separate tank locations whic 
400,500,600,700,800, and 9 
Area and holding Pond B-2.2 

uilding 123, Building 4-44, Building 

ition, process wastes were routed 

Pond A-2 for storage during the rnid-1970s?E 

@ 

WL consists of approximately 35,000 feet of pipeline and 
tanks. OPWL tanks and pipelines exist in RFP areas 100, 

onds, and the northeast buffer zone between the 900 

Pipeline Network 

OPWL piperines vary in age, usage history, and construction' The pipelines range from one to ten inches in 
diameter and are mnsuucted of a variety of materials, including cast iron, stainless steel, vitrified clay, polyvinyl 
chloride, teflon, plastic and pyrex glass. They are buried in trenches averaging three feet wide and three to eight 
feet deep, and are bedded in sand and/or native soil Approximately 13,000 feet of OPWL pipeline 
are located beneath buildings, and approximately 7,000 feet are benearh concrete or asphalt pavement. Roughiy 
1 3 . 0  feet, or more than half of the 2 2 . W  feet not located beneath buildings, are located in areas highly 
congested with other active and inactive utility lines? 

Most OPWL pipelines which were not converted to the new process waste system are believed to have been 
abandoned in place. Pipelines beneath buildings were flushed with water until significant residues appeared to 
have been removed, thzn sealed at wall and floor penetrations with six to twelve inch plugs of "non-shrinking 
cement sealant". Small segments of pipelines within buildings (e.g.. riser pipes) were removed? The OPWL 
Closure Plan indicates that underground pipelines outside of buildings were abandoned in place without sealing 
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TABLE OOO-1 
SOLAR POND DESIGNATIONS AYD STATUS 

consists of three 
consists of three 

This pond could be confused 

wo following designations: Pond 2C or Pond 2D. This pond was 
clay liner in February 1957.9 
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In 1988, two distinctly different sets of engineering drawings were found that penained to the 207B solar pond 
redesign that occurred in the 1960 and 1961 time-frame. Briefly. the difference between these two sets of 
engineering drawings related to whether or not underdrains would be constNcted beneath the 207B solar ponds. 
The set of drawngs indicating underdrains benearh the 207B solar ponds were undated but numbered 1-8080- 
207. One of the drawings that had no underdrains beneath the 2078 ponds is numbered 16887-1. Physical 
evidence observed in the field was inconclusive in determining which of the two redesigns were built 
Therefore, in fall 1988 one of the manholes on the drainage tile was cleaned out to determine if laterals 
connected with the manhole from the west The existence of such laterals would have indicated that underdrains 
were probably present under the 207B solar ponds. No such laterals were fwad connecting with the manhole. 
It is now undemood that the 1960 Pond 207B re-design for which the bids were too high was the design for 
which underdrains were required. The 2MB redesign that was built did not have underdrains beneath the 207B 
ponds, but did have a drainage tile immediately east of the 2MB solar ponds. This drainage tile drained to the 
north, and was eventually (in the 1970s) collected by Sump 1 and pumped tD 207B-North. The sequence of 
events regarding redesign of the 207B solar ponds can be traced in the m o m y  history reports of the Waste 

@ 

C up at the RFP. 
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IHSS Reference Number: 215 
a PAC REFERENCE NUMBER: 700-215 

Unit Name: Tank T-40, Unit 55.13 

Approximate Location: N 751,000; E 2,084,000 

Datets) of ODeration or Occurrence 

1963 - September 1989 

Description of ODeration or Occurrence 

The concrete mixed waste storage tank adjacent to Room 103 of Bui 
roof of the tank serves as the floor of Room 203.’ 

PhvsicaVChemical Descrimion of Constituents Released 

The tank held sludge from second stage precipitation of liqui 
was effluent from a silver recovery unit in Building 774.’ 

Reswnses to Omration or Occumnce 

cted in 1963. The 

s waste from Building 771. Also stored 

Use of Tank T-40 ceased when the tank was repla 
details releases from this unit. 

1989.’ No documentation was found which 0 
Fate of Constituents Released to Environment 

No documentation was found which detailed a release o f  constituenrs from the tank, An interim status closure 
plan was prepared for the tank and submitred to the CDH and EPA on September 29, 1989.’ This MSS is being 
studied in accordance with OU9 and OU15. The IAG activities will include site 
investigations, site chmaeriz te remediation. The Final Phase I RFI/RI Report for OU9 
is to be completed by Septem e Final Phase 1 RFuRf Report for OU15 is to be completed by 
January 4, 1995. 

Corn m ents 

I Blaha, F.J., ”Solid Waste Management Unit Descriptions”, March 23. 1990. 
1500755 
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PAC REFERENCE NLMBER: OOO-101 m i  IHSS Reference Number: 101 

Unit Name: Solar Evaporation Ponds 

Approximate Location: N751 ,OOO; E2,085,000 

Datds) of Omration or Occurrence 

The solar ponds have opexated in varying configurations since December 1953 when waste was first sent 
to the original clay hex3 solar pond.' This original clay lined pond was supplemented and eventually 
replaced by other solar ponds. The first use of a solar pond typically began shortly after construction of 
the pond was completed. The dates of completion and last use of 
in Table WI. 

ponds are presenttd 

Descrimion of Omration or Occurrence 

The solar ponds were used primarily for the disposal of low-lev 
high concentrations of nitrate. Building 773, the process 
for the removal of radioactive contaminants and not &e 
used for the disposal of 
documented in Dow drawing 1-1454-207. It was estimared in 
incapable of holding the 
this pond was supplemented with an auxiliary 
adjacent to the southeast 
channel connecting the two ponds? Water excee 

active wastes contaminated with 
lant, was designed primarily 

The solar ponds wen also 
the original solar pond is 

er 1955 that Pond 2 would be 
the winter months;' therefore, 

auxiliary pond was built 
r with an overflow 

rtain level in Pond 2 would flow into Pond 2 of3 
AuxiIiq. 

Construction of the fm lined p n  gnated Pond 2MA) was 
prompted by the know1 as moving off the RFP 
(on April 5, 1955 the effluent leav undary, at that time the cattle fence, contained 90 mg/l 
nitrate),' as well as the fact reat Western Reservoir was going to be used as a human drinking water 
supply? Thefirs m any of the solar ponds had been noted in June 1954 with the 
identification of  a g on the W i d e  north of the solar ponds.6 The first iined 
pond was built of asphalt thick'). This pond 

documents the relationship nds. Allreferencesin 
this document will hencefo 

was constructed immedia al drawing 1-3398-207 

Following construction of the first lined pond (Pond 2WA), the original pond and the auxiliary pond were 
allowed to dry. n e  original clay lined pond had some additional clay added to its east side to prevent 
leakage, and the auxiliary pond was fully lined with clay." These ponds were returned to service shortly 
after these lining activities took place. The clay lined ponds were used routinely until June 1960.9 After 
June 1960, mutine use of the clay-lined ponds is not documented, although an additional release to Pond 
2 was made in March 1963.'' Photographs of Ponds 2.2 Auxiliary, and 207A have been located which 
clearly show the three ponds and their physical relationship to each other.".'2 

The next major change in operations at the solar ponds came with the creation of a third earthen pond in 
support of testing on oxidation of  wastes. T h e  third earthen cell was consuucted in April 1959.13 The 
existing references indicate that the three earthen cells were used in series and the effluent from these three - 



ponds was discharged to rhe sanitary wastewater treatment ~lanr’~ These tests were carried out over a 
few months, the late m e r  and early fall of 1959, and were uirimately UIISUCC~SSN.’~ The third earthen 
cell was constructed immediately east of the existing Pond 2, immediately west of 207A. and immediately 
norrh of Pond 2 The designation of this new pond was either Pond 2C or 2D, with the 
existing Fond 2 Auxiliary receiving the remaining designation’7 It appears that the Pond 2 Auxiliary 
designation was no longer used. 

Construction of the 207B solar ponds began on November 1 1, 1959.” These ponds are immediately east 
of Pond 207A and consist of three separate cells (North, Cenrer, and South). During December 1959 
construction activities, seepage was identified in the wesf side of the excavation near the east side of poad 
207A. A “covered drainage ditch” (later refe 
discussion will atso use drainage tile) was installed to collect tbe seepage release it to the hin 
just north of the ponds.’g Dow Chemical dnwi 
of the asphalt plank-lined 207B solar ponds. CommE~on of the 2 
on June 16, 1960.” The first placement of wastc: in the 2 31. 1960 into a 
N l y  completed c ell.^ Upon use of th 
identified and the ponds were removed attributed to the 
reaction of acid wastes seeping beneath the asphalt planking and reacu‘ng with marl soil to produce carbun 

rupturing the seams.” A new 
r bids. The bids received in 

was redesigned and re-bids wen? 
lining of the 207B-South solar 
returned to service in December 
196lP This work included the 
drained to the north. Difficulry 
was found necessary to remove 

repairs to 2WB-Center and 
Cenrer was returned to service on August 25, 

was enmumered in laying the asphalt on the 

with the removal of liquids 

o d d  be suitable for burning. It was found that the 
asphalt planking and Pond 

in September 1963’ Disposal of the asphalt planking took 
- NE-1 11.8). Relining and redesign of Pond 207A continued 

d in 1970 primarily to allow the transfer of water from other solar ponds 
31 The design of Pond 207C included a leak detection pipe placed 

solar pond and running from south to north where it drains into a leak detection 
sump. Solar Pond 207C has remained in constant service since the beginning of its use. 

In the mid-1980s activities for solar pond cleanout began The first step in these activities was to 
construct a building (Building 788) in which the solar sludge and Portland cement could be mixed to 
create pondcrete. This building was constructed between solar ponds 207A and 207C. Solar pond sludge 
cleanout began in mid-1986. This activity along with the transfers of solar pond water to the Building 
374 evaporator, have helped to remove both the sludges and tbe liquids form the solar ponds. At times 
however, problems with the cleanout effort hive occurred. Examples of these problems include pondcrete 
that has not hardened properly and flooding of some o f  the valve vaults used to help transfer solar pond 

R FPlHRRawy ur 000-6 
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water to Building 374 for evaporation. 

An event related to solar ponds on August 7, 1989. required the filing of a RCRA Contingency Plan 
Implementation Report (Report Number 89-012). This event consisted of an overflow of contaminated 
water from the Interceptor Trench Pump House (ITPH) wet well. This overflow occurred because the 
circuit breakers supplying electricity to the pump motors were both tripped.n 
concerning this incident can be found in the "Response" section of this Pac nmtive.  

Additional details- 

A second event at the solar ponds took place from March 14, 1990 to March 16, 1990 which also required 
the filing of a RCRA Contingency Plan Implementation Report (Report Number 90-003). This event 
consisted of m f e r  of contaminated groundwater and precipitation from Pond 207B-North into Pond 
2MA. This transfer was made due to the lack of freeboard in Pond 207B-North which presented a 
potential for overflow of the pond. The transfer was made with permission from CDH.33 

PhvsicalKhemical DescriDtion of Constituents Released 

The RFP solar ponds are often referred to in historical aocuments as the "high ni nds." The most 
common characterisuc of the wastes released to the SOIA.. pends was high concentrations of nitrate. The 
solar ponds typically had untreated process waste placed in shern, but on occasion treated process waste 
was also placed in the ponds. The RFP process waste ueament plant was designed to remove radioactive 
contamination of process wastes (and also achieved some rem f metals), but it was not designed to 
remove ninate. The monthly history reports fmm the RFT was p detaiied the originating building, 
quantity of water transferred, and activity present in she water to the solar ponds. These history 
repons also stated which of the solar ponds received these waters. Only limited information was found 
on more detailed chemical analyses of the w 01% ponds. One of these references 
does provide a relatively complete characten waters from the fall of 1958.M The 
analyses available in this report cover activity of uranium, total solids, total nitrate, 
pH, specific gravity, aluminum, chromium (VI). fluoride, iron, magnesium, silicon dioxide, sulfate, total 
halides, and an extensive list of metals. There are also analytical results presented for a compound &O, 
which is described as " ... the des denoted by bo, must include a l l  those cations which are 
precipitated with ammonium even in the presence of a large concentmion of ammonium 
chloride."" Of particular the fact that the pH range reported was 0.87 to 0.97, 
with a n  average of 0.93. 

The monthly history re roup also mention when other marerials were placed in the solar 
ponds or handled near For instance, it is known that radioactively contaminated 
aluminum scrap was di ponds (see PAC 5fx)-197)?5 as was alcohol for at least a short 
time in the 1 9 5 0 ~ ~ ~  Also, nod of time, waste radiography solutions were drummed for disposal 
in the solar ponds;373' and li scrap was sprayed with water for destruction of the lithium metal 
between the solar ponds?' For a period in late 1373 and early 1974, leachate collected from the RFP 
sanitary landfill was pumped to the solar ponds for disposal. It is also known that sewer sludge, cyanide 
wastes and acid wastes were disposed in the solar ponds for at least a portion of the time the solar ponds 
have been in use.@ The handling of these materials was non-routine, and is not thought to have comprised 
a major poxtion of the waste materials placed in these ponds. 

1 t 

une of 1958 was 1.21." 

Data have also been generated from water coLlected from the drainage tile and from monitoring wells near 
the solar ponds. Interprztation of these data could also indicate some of the chemical constituents released 
by the solar ponds. A more detailed discussion of these response actions, and the types of data that are 
available, is given in the next section of this narrative. 

In the more recent time frame, detailed analyses of solar pond water, solar pond sludge, and groundwater 
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in the vicinity of the solar ponds have been conducted. The results of these analyses can be found in the 
RCRA closure plans for the solar ponds, the RFURI workplan for the solar ponds, and the groundwater 
monitoring reports that cover the soIar ponds. 

The volume of water that overflowed the ITPH wet well on August 7,1989 was estimated at 50 to sevexd 
hundred gallons. This water was analyzed and found to contain: 

P* 
Total Dissolved Solids (TDS) 
Gross Alpha 
Nitrate 
Chloride 
chlorofom 
Cadmn tetrachloride 
Trictalomtlkne 
T ~ ~ ~ ~ ~ ~ e n e  

7.3; 
2.27 mu; 

95 2 38 pCi; 
2200 mgk 

114 mgfl; 
3 micrograms per liter, 

The water transferred in March 1WO from Pond 207B-North tu Pond 207A consisted of contaminated 
groundwater and 

Reswnses to ODeration or Occurrence_ 
/ 

Relining and patching of the solar ponds are response activities to bility of leakage from the solar ponds. 
The relining and patching activities were conducted a number of times throughout the history of the solar 
ponds" 

After installation o f  the drainage tile (between Po . 07B) in December 1960, analysis of the 
water flowing from that tile &e a routine daily activity. The water was sampled on a daily basis for flow, 
temperature, total alpha activity, nitrate, and pH." Typically, only gross alpha activity and flow rate were 

e with flows of hundreds of gallons per hour not 
uncommon The chemical characteris er flowing out of the pipe also varied considerably, but at 

activity (up to thousands of picocuries per liter). These 
analyses from samples of water can indicate some of the chemical characteristics of the 
constituents released; however, 6 that were evaluated on water samples collected from 
the drainage tile are limite age tile immediateiy east of h 207B ponds insaUed 
in 1961 was also sampled yses. The analytical data from this sampling was presented in 

ed near the 2oTB solar ponds." The first 
ater collected from the groundwater sampling wells in January 1961 indicated that nitrate 

800 mgfl.4' Sampling of the Six wells 
reports. The analyses of water collected 
nstituents released from the solar ponds. 

contamination w 
became a routine ac 
from these wells can in 
Once again, however, the analytical pameters that were evaluated are limited in scope. 

In addition to the activities discussed above, two sumps, six trenches, and french drains were constructed in the 
area north of the solar ponds to allow the rem of contaminated groundwater to the solar ponds. These actions 
were largely prompted by the RFP policy to keep waren in the A-series drainage below the State Public Health 
Service limit for nitrates in drinking water (IO rng/l). 
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Removal of Pond 2 Auxiliary 

Pond 2 Auxiliary was removed in preparation for the construction o f  Building 779. Surveys o f  the pond 2 
Auxiliary area soil indicated readings between 2.500 to 5,000 counts per minute (cpm). Clay samples of  the 
pond had 75,000 d/mikg which was described as 2 - l n  times soil background in the area. The proposed activity 
was to remove the clay lining to a depth of 6 inches. This material was to be disposed o f  by burial in dried 
sewage sludge u-enches (PAC 9WIO9, PAC NE-110, PAC hT-111.1 - NE-111.8). The pond berms were to 
be leveled after removai of  the clay l i ~ r . 4 ~  No documentation confirming the fate of the soil has been found. 

@ ' 

Removal of Pond 2 and Pond 2C or 2D 

Pond 2 and the earthen pond immediately east of it (Pond 2C 
of Pond 207C in 1970. The soils potentially impacted from operation of the 
reworked and possibly were incorporated into the berm for Pond 2WCa 
indicating that radiation surveys or soil removal and disps 

Sumps and Trenches 

The f m  two sumps were activated in April 1970. Sum 
drainage tile mming along the east side of the 207B comple 
Sump Number 2 was installed at the north end of the drain 
Water from this sump was returned to 207A. Trenches 
September 1972. and Trenches 4 and 5 in April 1974.a T 
water to Sump 1 .  Trench 2 returned water to Sump 2. Trench 5 drained by gravity to Trench 4. Water from 
Trench 4 was pumped to Trench 3,  and Trench 3 to Pond 2MA. Trench 6 retuned water 
directly to Pond m A . "  Figure 000.2 of the sumps and trenches. ?hcse 
trenches and sumps were located where s 

The low end of the trenches and the sumps consis 
supplied with an electric pump and flo 
a shallow excavated trench backfilled 

r 1 returned w a m  to 2MB-North. 

a- 3 were greatestu 

buried 55-gallon drums. Most of these dnrms were 
c a y  c o r n 1  the pumps. The trenches consisted of 

vel to the soil surface. These trenches drained to the buried drums 
at the low end of the trenches nches allowed collection of both surface and subsurface 

This trench system remained 
drain system. The need for 

1980s when it was replaced by a more extensive french 
drain system was prompted by the construction of the - 

Protected Area (PA). Construction of the PSZ 
hes and sumps that were not destmyed in PSZ-related construction were 

The Interceptor Trench Pump House system was installed in 1980 and 1981 and is still in use. The pump station 
is identified by a number of names at the RFP, including: Main Sump, Main Nitrate Sump, Nitrate Sump, Solar 
Pond Sump, French Drain Sump, and others. In this report. the pump station and the french drain system will 
be referred to as the Interceptor Trench Pump House (ITPH). The ITPH system was designed primarily to 
collect subsurface water. Engineering drawings for the design o f  the ITPH system are the following Rockwell 
International drawings: 27550-033, 27550-040. 27550-050, 27550-200, 27550-201, and 27550-202. These 
drawings are as-built drawings. Records indicate that the ITPH system was built in April 1981." Figure 000-3 
presents the configuration o f  the ITPH system at that time. Although the iTPH system was much more extensive 
than the trench and sump system that it replaced, the ITPH system was extended shortly after construction of 

. 
1 
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b e  origin& pans of the ITPH system.40 It was this extension of the system that was r e f e d  to as the 
"hterceptor Trench." 

The ITPH system was extended due to concerns over the existence of groundwater seeps immediately north of 
the solar ponds. The extension of the ITPH system consisted of a new french drain that paralleled the old Patrol 
Road. This extension of the ITF" system was designed and built wkh gravel backfill from the drain to the 
surface so that it would collect both groundwater and surface water flow. This exlension also provided for the 
collection of footing drain flows from Building 771 and 774, through a 4-inch diameter polyvinyl chloride (PVC) 
pipe.'9 Engineering drawings for the design of the ITPH system extension are Rockwell International drawings: 
26637-01 and 26637-02. These as-built drawings indicate that the rrPH system extension was built between 
February and June 1982. Figure OOO-4 presents the Confgura 
with the Interceptor Trench. 

This system collects groundwater and surface water runoff (fro 
and south of the new PSZ perimeter patrol road) which drains 
Walnut Creek The pump station consists of a wet well and 
ITPH pumps the collected incoming water to Pond 207B-Korth. 
solar ponds or force evaporated in Building 374.*O Some of th 
the West Spray Field (PAC SW-168). 

r from 207B-North was spray irrigated in 

For the August 7,1989, ITPH overflow, a RCRA Conringen 
89-012). Inspections of the ITF" wet well were also increase 
pumped to Solar Pond 207B-North." 

ntation Report was Ned (Number 
r remaining in the wet well was 

Solar Pond Clean-Out 

Solar pond clean-out is a response action to the p rials in the solar ponds and the presence 
of contamination in nearby soils, groundwater. and surface water. Some solar pond clean-out activities were 
conducted to allow re-lining activities to take place, such as the re-lining of 207A in the early 1960s. However, 
in most clean-outs conducted earlier w, the waste materials were immediately re-introduced 
upon completion of the re-linin 

From fall 1976 to fall 1977, were cleaned aDd decommissioned with respect to use for 
storage of process wastewater. ut was done in wrt of the water recycle program being 

This relining was done During these clean-out and re-lining activities, miis to the south, 
east and between the so moved in order to better clean the areaaa hocess waste was not 
re-introduced to the ponds. Since the clean-out activities, these ponds have been used for reverse osmosis plant 
brine, ueateds ' 

The clean-out ge in the 207A solar pond began in 1986 with the completion of Building 
788 - a Pondcrete p on building. The removal of the process waste and sludge from 207A was completed 
in 1988. In 1988 the f d  volume of sludge was removed from 207A and the final volume of water was 
transferred to the 207B solar ponds, The sludge was handled by combining the sludge with Portland cement, 
creating Pondcrete. The Pondcrete has been largely stored on plantsite since its generation, but some Pondcrete 
has been shipped offsite for disposal. In March 1990, contaminated groundwater transferred to the 2MB solar 
ponds from the ITPH was placed in Pond 207A in order to prevent the over-topping of the 2078 solar ponds. 

implemented by the RFP. All 207B pond cleaned, but Only 207B-SO~th W ~ S  reiined. 

ent, and contaminated groundwater collected by the ITPH system" 

AU of the water present in 207A was removed during 1991 and evaporated at the Building 374 forced 
evaporator. 
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APPENDIX C 

Geologic Data for Wells and Boreholes 
Within and Surrounding OU8 

Appendix C is subdivided into the following subsections: 

c- 1 

c-2 

c - 3  

c -4  

c-5 

C-6 

This table lists information for selected wells and contains geographic coordinate 
elevation data for alluvium and bedrock intercepts. 

The table includes well names, old well names, area at RFP, surveyed location, surface 
elevation TD, TD elevation, type of alluvium, thickness of alluvium, and elevation to top 
of bedrock. 

This table contains information for selected wells and depicts sub-alluvial lithology and 
grain size analysis of the Ka ss # 1 of the Arapahoe Formation. 

The table includes well names, old well names, sub-alluvial formation, sub-alluvial 
lithology, grain size, sample depth, Ka SS #1 elevation, thickness, grain size, and sample 
depth. 

This table contains information for selected wells intercepting the Ka SS #2 and SS #3 
of the Arapahoe Formation. 

The table includes well names, old well names, Ka SS #2 and SS #3 elevation, thickness, 
grain size, and sample depth. 

This table lists information for selected wells containing grain size analysis intercepting 
the Ka SS #4 and #5 of the Arapahoe Formation. 

The table includes well names, old well names, Ka SS #4 and SS #5 elevation, thickness, 
grain size, and sample depth. 

This table lists information for selected wells containing grain size and caliche analysis 
of the alluvium. 

The table includes well names, old well names, alluvium type and depth, grain size 
analysis and sample depth, and caliche type and depth. 

This table contains information for selected wells containing grain size analysis at selected 
sample depths. 

The table includes well names, old well names, sub-alluvial formation, sub-alluvial 
lithology, grain size, sample depth, Ka SS #1 elevation, thickness, grain size, sample 
depth, bedding attitude, grain size percentages, and median grain diameter. 



C-7 This table contains information of revised well and borehole coordinates drilled in 1986 
and 1987 and screened well intervals. * 
The table includes a list of 96 wells from which the following data was obtained: 
location, surface elevation, T.O.C. elevation, TD elevation, type of alluvium, thickness 
of alluvium, elevation to top of bedrock, type of bedrock, and screened intervals. 

C-8 This table lists information for all wells containing water level measurements and the date 
collected. 

The table includes the well number, date the information was gathered, and the depth 
from top of casing. 

C-9 This table lists information for selected wells containing the lithologic interpretation of 
the Ka  SS #1 of the Arapahoe Formation. 

The table includes the thickness of bedrock penetrated, presence of the KA SS #1, depth 
of top of lithology, thickness of lithology, and summary comments from lithologic logs. 
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GEOLOGIST(S1: 3 & 
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LOG OF BORING NO. 1 5 - *c PAGE OF / 

PROJECT NO:CG 7- li- Y 

J L i  a z  LITHOLOGIC DESCRIPTION 

ROCKY FLATS PLANT FIGURE NO. 



Material De actio t ion 

0-2. o -Sample. 

grained sand ; some 

cobbles ; fragments of 

claystone; no apparent 
bedding: poorly sorted: 
unconsolidated: dry. 

2.0-4.0'-SasDle. 
Recovered2.0/2.0'=100~. 

Project: Roc! Flacs P l a n t  LOG OF BORING NO. 2 0 4 6  

Date Drilled 9/4/86 Coor dinate8 
Boring Method HOO~O~OW scan hger Ground Surface Elevatlon 5962 

Other 
C!q$pt Test8 

20 4 0  
L l l l l  - 

1 

.I - - 
d 

d - 
I - 
d - 
- - 
- - - - - 
+ 

- - 
- 

- 
- - 
9 - - 
d 

- 
Remark8 Lowd by: T. %*y 

Project No. 
106m222 Hydro-Search, Inc. Page 1 of 2 

- IO+ 
4.0-6.5'-sample. 
Recovered0.3/2.5*=12*. u 0 0  GRAVEL: dark yellowish //A?Q&j orange (lOYR 6/6) granitic 
pebbles and cobbles: sone 

6.5-7.SV-Sanple. --- Recovered O/l.O'-O%. 

- - -  large quartzite boulder. 
_ _ _  SOULDER: drilledout 

I 

ARAPAHOE FORMATION 

i2.5-17.5'-Sample. 
Recovered 5 . 0 / 5 . 0  '=100t. 

12.5-14.8'. CLAYSTONE: 

( l O Y R  6 / 6 )  : silty: damp. 
.--- d a r k  yellovish orange -------I1 - - -  - - - -  

~~ 

- 
'en tration 
es7s t anc e 

Bbwd incN 
20 40 

T7-i-r 



~ ~ _ _  

Material Dercriotion 

14.8-17.5 ' . CLAYSTONE: 
greenish gray (5GY 6/1) to 
dark gray (N 3) ; some 
black(N1)organic 
2ragmcnts:interbedded 
sand layers consisting of 
mtiiumtoZine-grained 
sand and silty sand. vel1 
sorted; damp. 

17.5-22.5*-Sample. 
Recovered4.5/4.5'=100?. 
CLAYSTONE: aedium 
brownish gray (5YR 4/4) to 
olive gray (5Y 4 / 1 )  ; 
silty: fi,-s: damp. I 
TOTALDEPTH: 22.5 '  

mllw Stan Auger Ground Surf ace Elevation 5962 
- 
'en tration 
I e 8% t anc e 
B b w d  IncN 

20 40 
171 

llrl 
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Lt: 
A 

L6 

-. I8 

WELL 19-86 L_ 

W E L L  CONSTRUCTKIN SUMMARY 

DRILLING SUMMARY: 

TOTAL DEPTH Well: 12.25' %le: 16.9 '  
BORCHQLb Ol4MCTER 

I 1  

I ' DRILLER Brothers Drilling CO. 
15865 W. 5th Aveme 
Colden, 00 (&re ~arvie) 

RIG M i t e  B-57 
6 l T M  a 

ORILLIN4 FLUID 
. 

I 
I SURFACE CASING 

WELL DESION: 

, BASIS: GEOLOGIC LOG -ri CS€OMYSICSL LOG - 
QSWG STRINGIS): CrCASIH3 $:SCREEN 

Q.Q1_ 
3.00'- tt.25' 

HY 0 RO- S EARCH R E H O * Q ~ W L A  

CONSTRUCTION TIME LOG: 

I-I-1-1- 

i-1-1-1- 

WELL DEVELOPMENT 

. 

CONSULTING HYDROLOGISTS- G C O L O G I S T ~  



M at or i al D e 8 c r io t ion 

1 I I TOTALDEPTH: 1 6 . 5 '  

- 1 1  I 

en tration 
I e 8% t a nc e 
3bwd IncW 

20 40 rri-r 



LOG OF BORING NO. b - 8 ~  PAGE t 0 ~ 3  

J 

ROCKY R A T S  PLANT FIGURE NO. 

. 

I 

LLL 

L ’  



a-e6 LOG OF BORING NO PAGE 0 ~ 3  

LITHOLOGIC DESCRIPTION 

tAb 5awGa-c 

LM 

ROCKY FLATS PLANT FIGURE NO. 



LOG OF BORING NO. 7-0 -e6 PAGE3 OF3 

PROJECT NO:h67 - 1 t .Z. 

LITHOLOGIC DESCRIPTION 

ROCKY FLATS PLANT FIGURE NO. 



1 Gravelly Sandv Cloy - groyisn oronoe tlOYR 7/41, mod - high plod, sod 
I S  'iFG -fG, mbx grovel size = i ii , Some siit, som iron stoiniy os 
mottles, Some colc moteriol, some roots 

'C Sandy Clojley Grovel - motrix color is Qroyish oronge IlOYR 7/41 groding 
to roderote p i i o ~ ~ s h  hrown-iiOYR 5/41,' onquior e.. to .,^ sub-ony lor, m o d  to 
poorly graded, mox size I b cm , sand is Fb to Ill, sofie colc moteriol 

IO SAIPLE 

:ONtRETE ioncrete 



b 
U 

.D 

w 

a 
c n 

D 

b 

15 

6105 

/I 1 

5 114 

2/11 

4/15 

.4 /I 4 

I 1 1 pq .::: =_ - - - - .. e... .. .. 
..'. .. .. .. .. .. .. .. 1 :: .. .. .. 

CLAYEY SANffiTONE Top of Bedrock 

/, 
NO SAnPlE 

Oork ye1 h i s h  orange, sub-onqulor to sub-rounded, poorly groded, smd is 
VfG - FG, abundant iron stoining os moitles 

SILTY BAYSTONE Ye1 lo~ish aroy 157 9/11 ut top grodino to oole ye1 Imlish brolln llOYR 6/21, 
o prmt missive beddin3 hiqhly uea7fiered: mod - pcrly frroble, 
3 e udont coro mortriol ot bise of intervol ltroce cf corb material ot 
topi, some iron stoining os mottles, too of intervoi shous shorp contoct 
H i t h  sand IFG - MGli  truce of sand ot t'cp of interval 

SILTY CLAYSTONE Some as above (base of intervoll Frocture oi opprox 80 degrees f i  Iled 
uith colc moteriol 

SILTY ClAYSTONE Scme os above no opporenr frocrures 

SVTY BAYSTONE Sme os above I i$t a/ ive goy 151 6/11, some corb noterial 



-/---/ 

--/- 



t 
0 
w 
3 
0 
K 
a 

90 

100 

WELL 2 1-86 

WELL CONSTRUCTION SUMMARY 
LOCATION or COORDS: 
?i 37909.8 E 19399. I 

DRILLING SUMMARY: 

TOTAL DEPTH Well: 67.25' 
BOREHOLE DIAMETER 0.00' - 30.50' : 7y' 
30.50' - 78.00': 4 3/4" 

DRILLER 

ble: 78.00' 

b' les Brothers Dri1li.w CO. 
15865 W. 5th Averare 
Golden, Cfl (JimHom) 
Mile B-57 

- - - - - 
' .  0.00' - 30.50 . b i t  

' - 78.00': Coring b i t  

- DRILLING FLUID None 

BASIS: GEOLOGIC LOG x GEOPHYSIW LOG - 
CASING STi?lNG(S): C'CASING S=SfREEN 
0.00' 29.93' GI - 
0.00'- 35.00' C2 - - -- - -- 
- -- - -- 

- - -- - -- 

- - 
CASING: ci 5" 1.D. steel surface c a s h  

c2 2" I.D. scfi. 5 twe 316 sta i r  
less steel. threaded and flush 
iointed 
2'' I.D. sch. 5 twe 316 stab- 
less steel. threaded a d  flush 
iointed. 0.010'' w i r e  wr@ 
screen, 0.25' wlded bottan cap 

SCREEN: sf 

CENTRALIZERS x)4 stainless steel 
49.84' - 51.06' 

34.00' - 68.00' 

OTHER 31a" b e e t s  
32.00' - 34.00' 
68.00' - 78.00' 

I 

-I HYDRO-SEARCH RENWOENVER 

ELEVATION: GROUND LEVEL 599 '. l1  ' 
TOPOF CASING 5993.21' 

C O N S R U C T I O N  TIME LOG: 

TASK - 
DRILLI NG: 

NC Care 
7 h - r  - 

GEOPHYS LOGGING: 

CASING: 
5" S t e e l  
2" stainless 

~~ 

FILTER PLACEMEN7 

CE M EI.m NO: 
CEVELCPMENT: 

OTHER: 
Bentonite 

Packer Testing 

11/10 1105 11/11 1414 
11/13 1400 llJ14 - 1150 
11/17 1445 11/18 0943 

---- - / - I -  l -  
~ 

1047 11/18 11/18 1144 
1253 11/18 11/18 1315 
0920 11/25 ll/19 0945 

1144 11/18 11/18 1151 
1037 11/18 11/18 1047 

11/17 1125 11/17 1426 --- 

WELL DEVELOPMENT 

~ ~~ 

COMMENTS: 

fb water ermuntered during drilling. 

~ ~~~ ~~ ~ 

CONSULTING HYDROLOGlSTS-GEOCOGlSTr 



1 
lev. 
e e t l  - Material  Description 

ROCICY FLATS AUUVIUM 

Recovered 0.0/4.0'-08. 
LAY: moderate brown 
5YR 4/4); abundant sand: 
fine to coarse gravels and 
small cobbles; moist. 

4.0-8.0'-S~Pla. 
Recovered Q.a/4.0'=208. 
CLAY: moderate brown 
(5YR 4/4) to light brown 
( 5 y R  5/6); fine to medium- 
grained sand: some medium 
to coarse gravel; trace of 
small cobbleu: moiut. 

a.o-i0.5'-sample. 
Recovered 0 . 7 / 2 . 5  ' -28%. 
CLAY: same as above v i a  
some dusky yellovish brow 
(10- 2/2) top soil: 
disturbed: moist. 

- IO 

10.5-13.O'-S~ple. 
Recovered 0.8/2.5'-328. 

(5YR 4/4); sand, gravel 
and small cobbles; moist. 

---- ----- CLAY: moderate brown 

13.0-15.O'-S~plO. 
Recovarad 0.7/2.0 '=358.  
CLAY: same as above: mois 

-WOE FoR~UTXON 

15.0-20.5'-Sampla. 
Recovered 4.5/5.5'=828. 
CLAYSTONE: dark yellowish 
orange (1OYR 6/6) i nica- 
ceous clay w i t h  trace of 
fine gravel and soma sand 
rich intenrals: moist. 



.lev. 7 
leet - 

LOG OF BORING NO. 21-86 
project: h k y  Flats Planr: 

I 

Material DeacriPtion 

20.5-23.0'-Sample. 
Recovered 2.5/2.5'-100%. 
CLAYSTONE: dark yellowish 
orange (10YR 6/6) i light 
olive gray (5Y 6/1) : 
greasy; micaceous; trace 
of fine-grained sand: - 

d - 
4 

23.0-25.5'-Smple. 
Recovered 2.0/2.5-801. 
CLAYSTONE: same as above 
except trace of rounded 
coarse white sandstone 
gravel and rounded quartz- 
ita gravel: moist. .I 

A - 
4 - 

25.5'-28.O*-Sample. 
Recovered 2.1/2.5'=842. 
CLAYSTONE: dark yellowish 
orange ( 1 O Y R  6/6) to light 
olive gray (5Y 6/1) : 
greasy claystone with 
traca of soma fine sand 
fntermixod clay; moist. 

- - 
d - 

28.0-30.5'-Smpl0. 
Recovered 2.1/2.5 ' -84* 
CLAYSTONE: same as above: 

30.5-32.5'-Smple. 
Recovered 2.0/2.0'=1002. 
SANDSTONE: light olive 
gray ( 5 Y  6/l)i dark yellow 
ish orange ( 1 O Y R  6/6) : soml 
clay and trance of 24x10 
partings; moist. 

1 -3f 32.5-35.0'-Smple. 
Recovered 2.5/2.5'-1001. 
CUYSTONE: dark yellowish 
orange (1OYR 6/6) to light 
olive gray (5Y 6/1) : some 
tine-grained sand: inter- 
bedded; 30t sand: moist. 

L 
Remarks --- . 
Project NO. 

106P06222 I Hvdro-Search, Inc. P a g e 2 o f 4  



1 40.0-45.0'-Sample. 
Recovered 5.0/5.0'=100?. 
SANDSTONE : medium dark 
gray (N 4/0): clay-rich; 
up to 351  clay: flne- 
grained, moiet to vet. 

4s.0-50.0~-Sample. 
Recovered 5.0/5.0'=1001 
SANDSTONE: same as above 
but less clay (5 201): 
trace of organic carbon 
fossils: moist to wet. 

50.0-55.0'-S~PlO. 
Recovered 4.2/5.0'=848. 
SANDSTONE: medium dark 
gray (N 4/01 ; finevainad 
15% clay/silt content; 
trace charcoal wood 
fossils: moist to wet 

I 
Froject: bcky Flats P l a n t  LOG OF BORiNG NO. 21-86 

Date Drilled 11/10/86 - i 1/14/86 Coordinates N 37909.8 E 19399.1 

Project NO. 
1063206222 I Hydro-Search, Inc. I P a g e 3 o f 4  I I 1- 

55.0-60.0'-Sample. 
Recovered 5.0/5.0'-100?. 
SANDSTONE: same 68 above 
but more clay-rich 
(20-302) ;  moist to wet. 

etration 1 
3 1st ance 



LOG O F  BORING NO. 71-86 Pro jec t :  'bckv Flats P l m c  

Date  Orilled I i/l0/86 - I 1/14/86 Coordinates :: 37909.8 E 19399- 1 

'oring Method %Urn Stem Aqer/NC Core Ground Surface Elevation 5991.11'  + 
I I 1 

. 
Other 

q p t  Tests 

I 

leet)  e p t h w  Typ  Log Material Description 

60.0-65.0'-S~pl8. 
Recovered 5.0/5.0'-1002. 
SANDSTONE: medium dark 
gray (N 4/0): Fine-grained 
w i t h  clay interlaminae: 
some CaCOf in the lower 
3.0'; moist to wet. 

65.0-67.0'-Sample. 
Recovered 2 . 0 / 2 . 0 ' - 1 0 0 1 .  
SANDSTONE: medium dark 
gray (N 4/0); fine-grained; 
increasing clay content 
downward to 502; h a y  at 
bottom (moist to wet). 

67.0-69.5'-Sampl8. 
Recovered 2.5/2 .5 '=100%.  
CLAYSTONE: medium dark 
gray (N 4/0)  i Fine-grained 
eandstone interlaminae; 
some leaf foaails and 
trace grayish orange 
(lorn 7/4) mottlea; moist 

69.5-73.01-Sample. 
Recovered 3.5/3.5 '=1002.  
SANDY CLAYSTONE: medium 
dark gray (N 4/0) : up to 
50? f he-grained sand 
intermixed; moist. 

-751 
73.0-78.of-Sample. 
Recovered 5.0/5.0'-100?. 
CLAYSTONE: medium dark 
gray (N 4/0); some fine- 
grained sand; trace gray- 
ish orange ( 1 O Y R  7/41 
mottles ; moist. 

ows/foot) 1 
20 40 
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PROJECT NO: 66 ?-If22 

LITHOLOGIC DESCRIPTION 

ROCKY FLATS PLANT FIGURE NO. 



LOG OF BORING NO. 1 -- PAGE 2 O F 8  
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LITHOLOGIC DESCRIPTION 

ROCKY FLATS PLANT FIGURE NO. 
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LOG OF BORING NO. 2 \ - SG P A G E 3  OF 8 

PROJECT N O  CG?-\l;LZ 
I I I 

LITHOLOGIC DESCRIPTION 

t 
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C 

1 

ROCKY FLATS PLANT FIGURE NO. 



GEOLOGIST(S1: C-!3 
DATE g / i r / g q  

LOG OF BORING NO. 2 1-s6 PAGE Lf OF 8 

PROJECT NO: 6 6  7 - 1/22 
" 

;E i; LITHOLOGIC DESCRIPTION 
f 0 1  

ROCKY FLATS PLANT' RlGURE NO. 
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LOG OF BORING NO. 2'-  PAGE $-OF 8 

4r - 

'rz- 

43 - 

~ 44 - 
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'4 

PROJECT NO L.67-1(- 22 

LITHOLOGIC DESCRIPTION 

I 
ROCKY FLATS PLANT FIGURE NO. 



LOG OF BORING NO. 2J-G PAGEL  O F 2  

PROJECT NO: LL7-4frt  

LITHOLOGIC DESCRIPTION 

ROCKY FLATS PLANT FIGURE NO. 



LOG OF BORING NO. 2 I - 6 PAGE 7 OF 8 

DATE: ( I  r(PT PROJECT NO: G 67 -[/22 

LITHOLOGIC DESCRIPTION 



GEOLOGIST(S): 
DATE: 8 [ t & / g q  

LOG OF BORING NO. 21-q PAGE O F 2  

/,f 

- - -  1 +I-: 

LITHOLOGIC DESCRIPTION 

ROCKY FLATS PLANT FIGURE NO. 
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INDEX OF DATA 

Boring NO.: 22-86 

Completed as well? Yes 

Data in File 

X Log  of Borehole - 
- x Well Construction Summaries 

We 1 1  De ve I o p m e n t S u m ma r i es - 
x Hydraulic Conductivity Test Data 

and Results 

- Packer Test Data and Results 

x Water Level Data 

x Saturated Thickness Hydrographs 

SOLAR POND CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PUNT, GOLDEN, COLORADO . 1 JULY 1988 APPENDIX B 



Rodry Flats Plant LOG OF BORING NO. a Projoct: 

Oat. Orlllod 918/86 Coordlnrt.8 N 37734.9 E 21307.7 

Material Oercriotlon 

l0 .0-12.0 ' -Sarple.  
Recovered2.0/2.0'-1001. 

10.0-11.0' .  GRAVEL: Same 
as above: wet. 

W A H O E  P O W T I O N  

11.0-12.0 ' .  SANDSTONE: 
m e d i u m  l i g h t  g r a y  ( N  6 )  : 
medium t o  f ine-grained 
s i l t y  sand w i t h  some c lay ;  
few dark y e l l o w i s h  orange 
(IOYR 6/61 i ron s t a i n i n g ;  
moderately s o r t e d :  f i rm:  
moist. 

12.0-14.0'-Sample. 
Recovered2.0/2.01-100:.  
SANDSTONE: medium l i g h t  
gray  ( N  6 )  : medium t o  
f i n e - q r a i n e d s a n d a n d  
s i l t y s a n d ;  i n c r e a s e d i r o n  
s t a i n i n g ;  c l a y e y  l a y e r s  a t  
1 2 . 9 a n d l 3 . 4 ' : v e l l  
sop-ed: firm; moist. 

14.0-16.0'-Sample. 
Recovered2 .0 /2 .0~ -1001 .  
SANDSTONE: medium l i g h t  
gray  ( N  6 )  : medium t o  
f ine -gra ined  sand and 
s i l t y s a n d s t o n e v i t h  
in terbeddedc2aystone :  
i n c r e a s e i n c l a y c o n t e n t :  
s l i a h t l y c a l c a r e o u s  
f r a c t u r e s a t i 4 . 4 ' :  
moderarcly s o r t e d :  f i rm:  
moist. 

16.0-18.0'-Sample. 
Recovered 2.0/2.o1=loo1. 
SANDSTONE: medium l i g h t  
g r a y  (N 6) interbedded 
sandstoneandclays tonc :  
increase i n  d a r k  yaliovish 
orange i ron  S e a h i -  C I ~ Y R  
6/61 : i n c r e a u  in clay 
'ontent ; mnhrattly 
ior tcd :  firm: moist. 
18.0-19.0*-Sampla. 
Recovered 1.0/1.0 *=loo%. 
C U Y S T O N E :  g r e e n i s h  gray 
(SGY 6/1) tomedium l i g h t  
g r a y  (N 6 )  ; w i t h  
in terbedded f ine-grained,  
silty, c l a y e y  sand: firn: 
moist. 

L 
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WELL 77-96 

WELL CONSTRUCTION SUMMARY 
LOCATION w COOROS: ELEVATION: G R O U N D L M L  5976-81' 

N 37730.9 E 21307.7 - TOP OF CASING 3978.05 * 

~~~ 

DRILLING SUMMARY: 

TOTAL DEPTH We11 : ! ! .20' Hole : 26.00' 
74" BCREHOLE DIAMETER 

ORILLER es Brothers Drilline Co. 
15865 W. 5 t h  Avenue 
Colden. CO (Dave Jamie 1 

RIG %bile 8 5 7  

BlTlSl f5 

OTHER 318" bentonite wl le t s  
2.00' - 2.50' 
11.40' - 22.60' 

HY DRO-SEA RCH RENCPOENVER 

CONSTRUCTION nME LOG: 
FINISH SIIIRT - 

TASK - 
DRILLING: I986 

I-1-1-1- 

- 

COMMENTS: 

10.5' dur inn dri  1: 

CONSULTING HYDROLOGISTS-GEOLOGI 



12:01:59.68 BAIL DOWN - RECOVERY ANALYSIS FOR WELL 22-86 FRI 0 Bcb 
i49 

RAW DATA 

WELL # 22-86 

WELL DIAMETER= 7.25 INCHES 

VOLUME OF WATER= .64 GALLONS 
LENGTH OF AQUIFER TESTED= 3.93 FEET 
VALUE OF HO= 3.93 FEET 
STATIC WATER LEVEL= 7.27 FEET 
LENGTH OF SCREEN= 8.00 FEET 

CASING DIAMETER= 2.00 INCHES 5 

WATER TABLF TO BOTTOM OF WELL= 3-93 FEET 
*73~0,/ed we l l  dR.1 I P I  6 mrn.‘  I L.4 d qa/ .  = “3/urne in C s s l A g  

1 SLUG TEST DATA: : s c r c 2 n .  

TIME 

-------- 
0. 8.30 
0. 9. 0 
0. 9.30 
0.10. 0 
0.10.30 
O * l L *  0 
0.11,TO 
Q,12. 0 
0.12.30 
0.13. 0 
0.14. 0 
0.15. 0 
0.16. 0 
0,17. 0 
0-18. 0 
0.19. (0 
0.24). 3 
0.21. 0 
0 . 2 2 .  a 
0.23. 0 
0.24. 0 
0.30. 0 

0 . 4 9 .  0 
0 . 5 4 .  0 
0.59. 0 
1. 4 ,  0 
1. 9. 0 
1.21. 0 
1.34. 0 
1.44. 0 
1.54. 0 
2. 5. 0 
2.14. 0 

0.40. 0 

3 Q A  n 

WATER LEVEL TIME SINCE TEST 
( FEET 1 BEGAN (MINUTES 1 ----------- --------------- 
10.46 8.50 
10.39 9.00 
10.17 9.50 
10.11 10.00 
10.07 10.50 
9.93 11.00 
9.81 11.50 
9.72 12.00 
9.64 1 2 . 5 0  
9 . 5 2  13 .00  
9.35 14 .00  
9.17 15.00  
8.98 16.00 
8.85 17.00 
8.74 18.00 
8.48 19.00 
g.37 20.80 
a.20 21 I O 0  
8-10 22 &UO 
8.011 23.00 
7 $ 9 3  24.00 
7.92 30.00 
7.91 40.00 
7.85 49.00 
7.82 54.00 
7.80 59.00 
7.78 64 .OO 
7.74 69.00 
7.71 81.00 
7.69 94 .oo 
7.66 104.00 
7.63 114.00 
7.61 125.00 
7.58 134.00 
7 C A  1 4 A  ntl 



12:02:08.46 BAIL DOWN - RECOVERY ANALYSIS FOR WELL 22-86 
WELL # 22-86 

FRI 06-10-19 

PERMEABILITY BASED ON COOPER, BREDEHOEFT, AND PAPADOPULOS METHOD 

PERMEABILITY=8.98E-O4/ MATCH TIME (IN MINUTES) 
STORAGE COEF= 7.61E-02+ ALPHA 

ALPHAt1,OOE-05 MATCH TIME= 7.5 
PERMEABILITY= 1.20E-04 CM/SEC 
STORAGE COEF=7.6lE-07 

COMPUTER CALCULATES 

CORRELATION NUMBER= 1.00 

PERMEABILITY BASED ON REGRESSION FIT OF HEAD RATIO DATA 

HVORSLEV PERMEABILITY=l.lSE-03 / LAG TIME 
BOUWER PERMEABILTY=1.00E-03 * -SLOPE 

COMPUTER CALCULATES 
PERMEABILITY VARIES MORE THAN 20% DEPENDING ON THEEQUAT 

FOR X ON Y :  HVORSLEV PERMEABILITY=5.38E-O5 CM/SEC 

FOR Y ON X :  HVORSLEV PERMEABILITY=4.32E-O5 CM/SEC 

AVERAGE HVORSLEV PERMEABILITY=4.79E-O5 CM/SEC 
AVERAGE BQUWER PERMEABILITY=8.69E-O6 CM/SEC 
REGRESSION STATISTICS 

BOUWER PERMEABILITY=7.43E-O6CM/SEC 

BOUWER PERMEABXLITY=9.94E-O6 CM/SEC 

x or4 Y 
ISTEBCEPT= - .27 
StOPE=-7.10E-03 

II?ERCEF"= -.17 
SLOPE=-9 90E-03 

Y ON X 

CORRELATION COEFFICIENT- -.86 
CALCULATIONS INDICATE THAT A VALUE OF 6.72 FEET FOR HO 

OR A VALUE OF 1.529 INCHES FOR EFFECTIVE CASING DIA. 
MAY YIELD BETTER RESULTS 

PERMEABILITY BASED ON REGRESSION FIT OF DATA - FERRIS & KNOWLES M! 

PERMEABILITY=8.79E-O4 / SLOPE 
PERMEABILITY=3.09E-O5 CM/SEC 

REGRESSION STATISTICS 
X ON Y 

INTERCEPT= - . 0 3  
SLOPE= 2.793+01 

Y ON X 
INTERCEPT= - .08 

CTnDF= 3 OOP&nl 





ROCKY FLATS SOLAR PONDS 

WATER LEVEL SUMMARY 

GRQRQ, TW OF DEPTH 
UELL SUIIFACE U S I N G  STZCX OF SI 
NLMBER DATE E L N A T I O Y  ELEVATIOU UP BASE - 
2286 09/121& ~976.01 59n.05 1.21 11.20 

09/13/86 
w/15/86 
09/16/86 
w/17/86 
09/19/86 
101 13/& 
I 1 /26/86 
01/01/87 
02/25/87 
Q3/2b/87 
L%/m/a7 
Qb105l8~ 
07/08/87 
08/04/87 
08/27/87 
09/03/87 

11 /OW87 
12/21 /87 
01/11/88 
02/29/88 
03/21 /88 
QUI8188 

10m/w 

UATER 
DEPTH 
B E L W  TOC 

8.38 
8:52 
8-25 
8.22 
8.28 
8.22 
7.22 
7.35 
8-50 
7.29 
6.17 
5.71 
6.80 
6.25 
6-80 
5.60 
5 . 9 0  
8.00 
8.10 
8.00 
6.60 
7.30 
7.20 
6.70 

UATER . 
SURFACE 
ELEVATION 

5969.67 
5969.53 
5969.80 
5969.113 
s969.n 
5969.83 
5970.85 
5970.70 
5969.55 
5970.76 
5971 .a8 
5972.34 
5971.25 
5971 -80 
5971.25 
5972.15 
5972.15 
5910. OS 
5W9.65 
5970. 05 
5971 .15 

5910.85 
5971.35 

5970. E 



LOG OF BORING NO. 23 -8L PAGE I O F 2  

SEOLOGIST(S): 
>ATE 

.c) 

PROJECT NO &T-O& 

LITHOLOGIC DESCRIPTION 
d 8 

'h Z $  
t P  EE! g3 

L 1 

ROCKY FLATS PLANT FIGURE NO. 
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LOG OF BORING NO. ,-3..-ZL PAGE 2 OF 3 

GEOLOGIST(S): & 
D A f E  PROJECT N O  667 -I Ua 

LITHOLOGIC DESCRIPTION 

ROCKY FLATS PLANT FIGURE NO. 



GEOLOGIST(S): U A  
D A T E  'li 
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L 

LOG OF BORING NO. 2-86 PAGE 3 O F 3  

PROJECT NO 

LITHOLOGIC DESCRIPTION 

- 

FIGURE NO. . ROCKY FLATS PLANT 
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U ~ O m  

/--/- 

-/---/ 
/--/- 

-/---/ 
/--/- 

-/--/ 
/--/- 

-/---/ 

/--/- 

-/---/ 
/--/- 

-/---/ 
,-:/- 

-/---/  
/--/- 

-/---/ 

/--/- 

- / - - - /  

/--/- 

-/--/ 

/--/- 

/-:/- 

- /-- /  

,--/- 
-/--/ 
/--,- 

- /--/  

/--/- 

- 

uwthmd, slight1 to rod frioble, sone imn staining. sone blodr urb 
aateriol, sme Vf cy sand 



INDEX OF DATA  

Boring No.: 23-86 

Completed as well? yes 

Data in File 

- X Log of  Borehole 

- X Well Construction Summaries 

- Well Development Summaries 

- X Hydraulic Conductivity Test Data 
and Results 

- X Packer Test Data and Results 

x Water Level Data 

x Saturated Thickness Hydrographs 

- 

SOLAR POND CLOSURE CHARACTERIZATION REPORT 
ROCKY FIATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDIX B 



:*3ID Pr 0 ject: ?&cy Fiats Planc LOG OF BORING NO 
Date Orlllod 91 I 1/86, 9/19/86, 9/32/86, 9/23/86COordlnator S 3 7 3 5 5 .  0 E 2 1 1 5  L . b 
Boring Method. kllw Stem Aueer/NC core around Surfrce Elevatlon 5 9P  1 . 1 a 

0-2.5'-Sample. Recovered 
1.5/2.5'=60?. Pale 
GRAVEL: reddish brown 
(lOR5/4) tolightolive 
gray(SY5/2) sand,silt 
andpebb1as:some 
quartzitmcobbles: 
ca1careour:poorlysorted: 
angu1ar:unconsolidatmd; 

2.5-5.0'-Sample. 
Recovered1.2/2.5i=48?. 
GRAVEL: yellowish gray 

pebb1es:calcareous: 
poorly sorted: angular: 

5.0-7.O1-Samp1e. 
Rec0vercd0.7/2.0'=35?. 
GRAVEL: pale olive (1OY 
6/21 granite and quartzite 
pebbles: some sand: trace 
clayandsi1t:calcareous: 
poorly sorted: compacted: 

7.0-9.5'-Samplc. 
Recovered1.7/2.5'=68%. 

ARAPAHOE FORMATION 

8.2-9.5'. CLAYSTONE: 
pale olive (1OY 6/2) : 
silty: calcite along 
fractures at 8.5', 9.0' , 
and 9.5 ' : some dark 
yellowish orange (lOYR 
616) staining: firm: damp. 

9.5-12.O1-Sarple. 
Recoveradt.5/2.5~=loo?. 
CLAYSTONE: yellowish gray 
to greenish gray ( SY 712 
to 5GY 6/11 : sandy and 
silty inupper 1.5'  
increasing in clay content 
w i t h  depth: some dark 
yellowish orange (10- 
6/61 iron staining; 
ironstone at 10.5 : 
calcareous layers at 9.5 1 

and 10.7' : firm: damp. 

en tration 
I ea?. t ance 
Blow./ IncN 

20 40 rn 



Proloct: .kcicy Flats Plant LOG OF BORING NO. 23-86 

Data Or111ad 9/11/86, 9/19/86, 9/22/86, 9/23/86 Coordlnator !: 3 7 3 5 5 . 0  E 21154 .4  

l2.0-17.Oi-sample. 
Recovered5.0/5.0i=100%. 
CUYSTONE: light olive 
gray(5Y5/2)tOOliVe 
gray (5Y 3/2) ; silty: 
calcaraouo layer at 13.5 ' : 
r i m  
17.0-22.O-'-Sample. 
Recoverod 5.0/ 5.0 * - 100%. 
CUYSTOHE: light olive 
gray (5Y 5/21 ; silty: 
trace calcite at 18.1 * : 
trace dark ye1 lowish 
orange (lOYR 6/6) iron 
staining: firm: damp. 

22.O-27.Oi-Sample. 
Recovered S.0/5.0i=100%. 
CLkYSTONE: light olive 
gray to olive gray (5Y 512 
to 5Y 3/2) : silty: same 
darkytllovishoranqe 
( lOYR6/6)  ironstaining; 
some black organic 
f ragments : firm: damp. 

27.0-32.0i-Sample. 
Recovered5.0/S.Oi-100~. 
CUYSTONE: medium dark 
gray (N4): silty: firm: 
damp. 

33.0-38.09-Sample. 
RccovcredS.0/5.O*rlbO;. 
RQD4.9/5.0i=988. 
CUYSTONE: d u s k y  yellow 
(5Y 6 / 4  1 to light olive 
gray (5Y 5/21 to medium 
light gray (N 5 )  : trace 
silt: some organic 
fragments : dark yellowisti 

. orange (lOYR 6/6) mottling 
in light olive gray areas ; 
noapparcntfracturcs; 
moderately soft to f frm: 
damp. 

38.0-40.9'-Sample. 
Re~overed2.0/2.9~=69%. 
RQD2.0/2.0'=100%. 
CLAYSTONE: mediu light 
gray (N 5) : iron staining 
at 39.0 ' : subvertical 
fracturewithiron 
stainingfrom39.0~ to 
39.8 : core has a mottled 
appaarence vith yellowish 
gray ( 5Y 8/ 1) stains 
throughout: f irn to 
moderately soft; damp. 



M t arid 0 or crio t Lon FI 
~~ 

40.9-45.9'-Sample. 
Recovered2.8/5.0*=568. 
RQD 1.6/ 2 .8 =5 7 8. 
CUYSTOHE: olive gray ( 5 Y  
4/11 ; trace silt: some 
organicfraqments: 
vertrcallimonrtefilled 
fracture f tom 40.9 * to 
42.5': horizontal limonite 
f illcd fracture at 4 1.9 : 
firm to moderataly soft: 
damp. 

45.9-50.9'-Salpie. 
Rccovercd4.8/S.01961. 
R Q D ~ . ~ / ~ . ~ ' w M * .  
45.9'-50.2'. CLAYSTONE: 
medium (N 5 )  tonedium 
dark gray (N 4 ) . Highly 
fracturcdintervalwrth 
limonrtealongfracture 
planes (2mmvide) from 

of core has abundant 
orqanics(woodfra~ents); 
firm: damp. 

50.2'-50.9'.CLAYSTONE: 
dusky yellow (5Y 6 14) . 
50.9-55.9'-Sample. 
Recovered4.0/5.0i=808. 
RQD 2.6/4.0'=658. 50.9 ' -  
5 1 . 5 ' .  CLAYSTONE: light 
olive gray ( 5 Y  5/2) : heavy 
lmonite along fracture 
planes. 
51.5'-52.6'. CUYSTONE: 
medium dark gray (N 4 ) 
claystonevrthmterbedded 
duskyycl lou (5Y614) 

+clayey siltstone. 
52.6'-55.9'. CLAYSTONE: 
medium dark gray (N 4 ) ; 
s i l t y  : occasronal 
subvertical fracturevith 
limonite stain (up to 
0.7'lOng) : rim; damp. 

48.3' tO49.6'; tOp4.0' 

---- .---- ---- .---- ---- .---- ---- - -- - L-- - 55.9-60.9 '-Sample. 
~ecovercd~.a/4.6~-a~?. 
RQD2.5/3.8'=66%. 
CUYSTONE: olive gray (5Y 
3/2 1 to medium dark gray 
(N 4) : silty; trace iron 
staining at top of core: 
firm: damp. 

on ttatlon e a% t anc e 
IbwW Incw 

20 40 
1 1 1 1  
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Project: Fodry Flats Planc JLOG OF BORING NO. 23-86 

Date 01111.d 911 1/86, 9/19/86, 9/22/86. 9/23/86COOrdlnatO8 N 3 7 35 5 . 0 E 2 1 1 5 4 .  h 

8ortng Mothod - bllm Stan hperMC core around Surfaco Elovatlon 5 9 8  1 .  1 8  

60.9-65.5'-Sanple. 
Recovered4.6/4.6'=100%. 
RQD 4.3/4.6 '193%. 
SILTSTONE: darkgray (N 
3 ) grading downward into 
dark greenish gray (5GY 
4/1) clayey siltstone: 
some organic wood 
fragments: firm; damp. 

65.5-70.5'-Sa1nple. 
Recovcred5.0/5.0~=1001. 
RQD3.7/5.0'=74%. 
SILTSTONE: darkureenish 
gray (SGY 4/1) : ciaycy: 
trace very f ine-grained . 
sand: dark gray (N 39 
clayeysiltstone from 
6 8 . 5  to 70 -,5 ' : calcareous 
layer at 66.5 with slight 
dark yellowish orange 
(1OYR 6/61 iron stains; 
fim: damp. 

.- 
70.5-75.5'-Sample. 
Recavered2.S/5.Oi=501. 
R Q D O . O / ~ . ~ ~ = ~ .  
CUYSTONE: darkqreenish 
gray (SGY 4/1) : silty: 
trace very f ine-grained 
sand: highly fractured: 
some organic fragments in 
vcrqxalfractures: 
crumbly: damp. 

75.5-80.St-Samp1e. 
Recovered 4.8/5.0 *=96%. 

SILTSTONE: dark greenish 
gray (5GY 4/11 : someclay 
andvery fine-grained 
sand: few0rganics:vtry 
pale orange (1OYR 812) 
calcareousclay layer at 
77.5': firm:damp. 

RQD2.3/4.8'=48%. 

- 
,n tratlon 

I- Inch) 
b 8?8t.nCO 

20 40 
rrrr 



Pro joct: FocKy Fiacs Plant ILOG OF BORING NO. 23-86 

0.10 Drlllod 91 11/86, 9/19/86, 9/22/86, ~:23/86Coordlnatoo S 3 7 3 5 5 . 0  E 2 1 1 5  4 .  i( 
Borlno Mothod - bllw Stw hger/NC core Oround Surtaco Elovrtlon 5 9 3 1 . 18 

80.S-85.S1-Sampla. 
Recovered 4.6/5.0 '-92%. 
RQD 2.7 / 4 . 6  -59%. 
SILTSTONE: darkgray  (N 
3 ) t o  d a r k  g r e e n i s h  gray  
(5GY 4/1) : interbedded 
0.1 t o  0 . 3  bed8 of sandy 
s i l t s t o n e :  convoluted 
bedding i n p l a c e r :  
o c c a s i o n a l c l a y e y  
s i l t s t o n e :  firm:damp. 

85.5-90.5'-Sarnple. 
Recovered5.0/5.0 ' -100%. 
RQD1.4/5.0'-28%. 
SILTSTONE: darkgray  (N 
3 ) t o  dark  g r e e n i s h  gray 
(5GY 4 /  1)  : interbedded 
s a n d y s i l t s t o n e b c d s  ( 0 . 5 '  
t h i c k :  o c c a s i o n a l c l a y e y  
siltstone1ayars;orqanics 
thr0Ughout ; ca lcarcous  
c o n c r e t i o n s t r o m 8 7 . 8 ' t o  
88.4' : f i r m :  damp. 

90.5-95.51-Sample. 
Recovered 5.0/5.0 ' -100%. 
RQD 1.2/5.0'-24%. 
SILTSTONE: darkgray  (N 
3 ) : mterbedded sandy 
s i l t s t o n e a n d c l a y e y  
s i l t s t o n e  beds: sand is 
very f i n e - q r a i n e d :  
vert ical  fracture from 
92.5'-95.5'  d u e t o  
d r i l l i n g ;  crumbly: firm: 
damp. 

95.5-100.51-Sample. 
Recovered4.8/5.O1-96%. 
RQD 3.8/5.0 '-76%. 
SILTSTONE: dark  gray (N 
3 ) : trace v e r y  
f i n e - q r a i n e d s a n d  
throughout: someorganics;  
1 a m i n a t e d : l i g h t o l i v e  
gray  (5Y 6/11 mottling 
aroundorganicfraqments:  
firm: damp. 

3bwW IncN 
20 40 



Pro Joct: Pocky Fiats Planc ILOG OF BORING NO. 23-86 

Oat0 Drlllod 9/11/86, 9/19/86, 9/22/86, 5/23/86 COOrdlnatO8 iu 3 7  3 5 5 .  0 E 2 1 1  j b .  & 
Boring Mothod - tiollw Sten Auger/K core Ground Surface Elovrtlon 5 9 8  1 . 18  

Mat orial Dorcriot Ion 4 

Recovered 3.2/5.0'=648. 
RQD1.9/3.2'=598. 
SANDSTONE : dark gray (N 
3 )  : vary f ine-grained: 
silty: clayey: lover 1.2' 
o f  cor0 is clayey 
siltttonc:softtoFfrrm; 

lbwr l  IncN 
20 40 



ILOG OF BORING NO. '-= Pro Ioct: Rocky Flats Plant 

BOrlW h t h o d  ~ kdlw Stan hper/K core Qround Surtrco Elevation 5 9 8 1 . 18 

120.5-125.5'-Sarple. 
RecoveredS.O/S.Oi-lOO\. 
RQD 3.9/5.0'=78%. 
SILTSTONE: dark gray (N 
3 )  tomediumgray (NS): 
c1ayey:withinterbeddcd 
sandy siltstone : sand is 
fine to vary fine-qrained; 
moderately sorted: some 
organicfragrnents: 
slickensidesalong 
fractureplanes. 

125.5-130 .5  -Sample. 
aecovered4.8/5.oi=96\. 
R Q D 4 . 2 / 4 . 8 ' - 3 8 \ .  
SILTSTONE: darkgray (N 
3 )  tomediumgray (N 5 )  ; 
clayey: vi th  occasional 
interbcddcdrandy 
si1tstone:occasional 
lightbrown ( 5 Y R 6 / 4 )  
calcareousconcretions: 
moderately sorted: firm: 
damp. 

I TOTALDEPTH: 130 .5 '  

en trrtlon 

Bbwd 1ncM 
20 40 

I 0 8?8 t nC e 

1111 

Ilrl 



WELL CONSTRUCTION SUMMARY 
LOCATION or COOADS: ELEVATION: GROUNOLNEL 5981 la' 
N 3 7 3 5 5 . 0  E 21154.; TOP OF CASlNG jg8 * ' 

)RILLING SUMMARY: I CONSTRUCTION TlME LOG; 

DRILLING. 1986 1986 32.00' - l30.50 ' : 5 5jfy' 

DRILLER b i f + T  Bmthets Dr* co. 9/11 1500 9/11 18 74" 

15865 W. 5ch Aveme. Colden, CO EJC a r e  9/19 IO00 9/23 15 
(Dave Jarvie) 

RIG M i l e  B57 G E O M  LocUffi: .= - -, - - - - 
B ~ T ~ S )  0.00' - 32.00': 'IS 
32-00' - 1N.fjg': Carbide b i t  5" St-1 9/12..looo91121: 

9/26 1637 9/26 If DRlLLlNG FLUID O.O0' - 32-00' : 
32.00' - '30.50' : airhater rmst 
SURFACE CASING j" x 32.50' steel w/  lock- FILTERPLACEM 1738 9/26 2' 

LNELCPMENT: 10/1 .a, ,!- 

Calm: 

2'' s c s  

---- 
CEMEpmNG: T*iE 9/27 1 

- .  
HELL DESIGN: 

OTHER: 
9 /26 
9 /26 

5" 9/12 

Bencon i ce - - 
Y re- 9/23 

steel - 
WELL DEVELOPMENT 

See Well b v e ~ o ~ n t  Sinmn Sheet. 
- - - - - I -  -- 

CASING: C I  5" 7.D.  steel surface 
u 2" I . D .  sc?. 5 t w  316 S t a l h  

less sceel, threaded ami f lu sn  
iointed. 

less sc??l, threaded d flush 
iointed, O.OlO"wirewra~~ screen, 
0.25' welded bottan caD. 

SCREEN: $1 2'' T.0. Cch  5 tw 316 stairr 

CENTRALltERS ?h? (see m n t s )  

COMMENTS: 

?b water encamteted durinp drillinq. 



LOG OF BORING NO. 23-86 PAGE/ O F 2  

PROJECT NO: 6/! 7 4 - 2 i  
I 1 I 

LITHOLOGIC DESCRIPTION 
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LOG OF BORING NO. tz - -T P A G E 2  OF 

PROJECT NO&?- [/-2 

LITHOLOGIC DESCRIPTION 

I 

ROCKY FLATS PLANT FlQURE NO. 



LOG OF BORING NO. 2 3 - G  PAGE 1 OF / O  

PROJECT N O a 7  - /f- ?2 

LITHOLOGIC DESCRIPTION 

ROCKY FLATS PLANT FIQURE NO. 



LOG OF BORING NO. 2 3-Q PAGE L O F f o  

- 
I- 

32- Cs 

2 
i 

IS&,  I , L 

PROJECT NO:d67 -//.a 
I I I 

LITHOLOGIC DESCRIPTION 

ROCKY FLATS PLANT PIQURR NO. 

5 



LOG OF BORING NO. 2 3 - 

DATE: 9 / 1 7  

UTHOLOGIC DESCRIPTION 

ROCKY FLATS PLANT FIGURE NO. 



LOG OF BORING NO. 23- W PAGE 4 O F / o  

4. 

4. 

t o  

E+- 
+. 
67.7 
L 7 . 7  

Sb 

UO 

PROJECT NO: 667 - I 1-2 
1 1 

LlTHOLOGlC DESCRIPTION 

-6 I 

-Lz 

\IC/ \ 

ROCKY FLATS PLANT FIGURE NO. m-' 



GEOLOGlST(S): 9c 
D A T E  2 

PROJECT NO: 6 c7 - /L zi 

LITHOLOGIC DESCRIPTION 
d ‘d 
st ii! @ 

2 

2 
1 

ROCKY FLATS PLANT 
FlQURCNO. 



GEOLOGIST(S1: per), 
DATE8(17/m 

t o  

I 4 6  

I Y P J  

30 

LOG OF BORING NO. z 3  -FG PAGE4 O F ( 0  

LITHOLOGIC DESCRIPTION 

ROCKY FLATS PLANT FIGURE NO. 



LOG OF BORING NO. 2 3 -- PAGE? OF10 

* ROCKY FLATS PLANT FIGURE NO. 



LOG OF BORING NO. 2 3 - T  PAGE 8 OF /d 

- t O  

PROJECT NO: G 67- 11- 2:  
.. 2 I I 1 I 

LITHOLOGIC DESCRIPTION 

Ly 
1 

ROCKY FLATS PLANT FIQURC NO. 



LOG OF BORING NO. 23-% PAGE? OF16 

GEOLOGIST(S): D c  
D A T E  8/ I 8  /q - 

I 

J- 

PROJECT NOGC3- tL=J 
1 I 

LITHOLOGIC DESCRIPTION 
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LOG OF BORING NO. 2 3  -a PAGE 7 o O F  10 

5-25 

'7 
LITHOLOGIC DESCRIPTION 

FIQURE NO. ROCKY FLATS PLANT 
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CLATSTDNE light 0 1  ive groy (57 6/11, bedding rot opprent, S I  I htly ueothered, 

frocttoy colcr vcries to medium dark gray IN51 
slightly friable, occostorol corbmocm mineroliz 09 io! sli$t silt 

I 

ClATSTONE Sme os above 

CLAYSTONE Sane os above. 

SILTSTONE light gray “1, beddin rot opprent, slightly frihle, cccnsi~~ol 
ccrhcecus n i nero I I zo 9 I ms 

SILTY kAlSTONE Intervol des to silty cloystme light ray IN71 to nediln IN5lJ 9”r beddim e $ ibits extensive biotlrbatim a I.! s$t sedinent deform ion, 

SILTY BAYSTONE As hove, thin stringers cf cwll (2 mm uhtch apeor to crus out 
beddlfll 

J 

SLTT RAYSTOM As h e .  
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OEgIupTIM 

NOTE No water enmtered hi le 6.1 I I iq. 
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I N D E X  O F  D A T A  

Boring No.: 24-86 

Completed as weIl? Yes 

Data in File 

x Log of Borehole 

x Well Construction Summaries 

Well Development Summaries - 
Hydraulic Conductivity Test Data 
and Results 

Packer Test Data and Results - 
x Water Level Data 

x Saturated Thickness Hydrographs 

SOLAR POND CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT. GOLDEN, COLORADO 1 JULY 1988 APPENDIX B 
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'18 

-20 

WELL 3-86 

WELL CONSTRUCTION SUMMARY , 0 
5980.45 ' 
5982.07 ' 

LOCATION Of COOROS: ELEVATION: GROUND L M L  
TOPOF CASING 

~ 

DRILLING FLUID 

HELL DESIGN: 

BASIS GEOLOGIC LOG A GEOPHYflCPL LOG - 
U S I N G  ST3lNGIS): C: CASING S=SCREEN 

U X L  mcl- -- 
L p I I - 7 . 4 5 ' s L  l -  - -- 

S C R E ~ :  $ 1  2" I.D. %I. 5 t a  3!6 s w  
less steel, threaded and flusn 
ioinced. 0.0IO"wire ura s c m  
0.25' uelded bottm c a .  

CENTRALltERS b e  304 scainfrss sagel 
4.34' - 5.59' 

-1-1-1- 

--- 9/12 1 1520 , 9/12 p 
--- 

WELL DEVELOPMENT 

See e l l  Weiourenr Sumram Sheet. 

COMMENTS: 

?b water e m t e r e d  during drilline. 

Tobof scainless steel casLw: 1.62' . 
~~ ~~ 

CONS ULTl N G  HY OROLOGI STS - GEOLOG I E 
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LOGOFBORINGNO. z + p 6  PAGE I OF 2 

GEOLOGIST S): D d 3  
D A T E  @/I+ 1 e 

PROJECT NOLG 3 -lW 

LITHOLOGIC DESCRIPTION 

ROCKY FLATS PLANT FIGURE NO. m-' 



GEOLOGIST($): i3 c 
DATE S((Lt(q 

17- 

6 +e 

I- 
L 

PROJECT NO:G ~ 3 -  112, 

LITHOLOGIC DESCRIPTION 

4% do- 

ROCKY FLATS PLANT FIGURE NO. 
-- - 
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INDEX OF DATA 

Boring No.: 25-86 

Completed as well? ?e= 

Data in File 

- Log of  Borehole 

- X Well Construction Summaries 

- Well Development Summaries 

- X Hydraulic Conductivity Test Data 
and Results 

- X Packer Test Data and Results 

x Water Level Data 

Y Saturated Thickness Hydrographs 

S O U R  POND CLOSURE CHARACTERIZATION REPORT 
- - ^e  .... "I .-.- -. ..-- --.--.. -.-- - - - 



Dato 0rIlIod 9/13/86 - 9/17/86 Coord'nato. N 37426.3 E 21726.5 
Boring Mothod Nc Core around Surf aco Elovatkn 5974.45 

Matorhi Dorcrlotion 

lf.O-13.0'-Cuttings. 
C U Y :  gray orange ( l O Y R  
7/21 : gravelly: silty: 201 
quartzite pebbles: caliche 
stringers : damp. 

:3.0-17.0'-Cuttings. 
CLAY : Same as above : 
light olive brown (5Y 
5/61 : damp. 

Romartr baned bv: T. Gdliver 6 T. Mtrrhv 

3 b w d  Inch) 
20 40 



* Probet: kxky Flats Plant LOG OF BORING NO. 2% 

0.10 OrUIod wnm - w 7 / a 6  Co0rdlnat.o >; 37426.3 E 21726.5 
Boring Mothod- Core Ground 8urtaco E l o r a t h  5974.45 

20.0-22.0 l -Cuttings. 
CLAYSTONE: liqhtgrayish 
brovn (SYR611) ; firm: 
damp. 

22.0-37.0'-CUttinqs. 
CLAYSTONE: lightgrayish 
brown (SYR 6/1) : S i l t y ;  
veryvet (coredvith 
vater )  . 

If!! 
I 

I l t l 1 l  
L ' .  

Romarkr b@ bv: T. Qllliver 6 T. &r#y~ 

Proloot no. I .. . a '_ * I 



Proloot: Rocky Flats P L ~ c  ILOO OF BORING NO. 23-86 
x 

9/13/86 - 91\7/86 Coordlnatom N 37426.3 E 21726.5 
Ex: Core Ground 8urf aco Elovatkn 5974 9 45  

I 

Mat or 1.1 008ctiot Lon d 

41.6-46.6'-Sample. 
Rccoverad5.0/5.0'=100?. 
RQD 3.0/5.0'=608. 
CLAYSTONE: light olive 
gray (5Y5/2)toolive 
gray (5Y 3/2) : lightbrown 
to dark yellowish orange 
( lOYR 6/6) iron staining; 
tracesilt: ironstone: 
alteredclaystone 
concretions from 
46.0-46.6'; finn:damp. 

46.6-51.6'-Samplc. 
Recovered5.0/§.0~=100~. 
RQD 3 . 6 / 5 . 0  ' =72? .  
CLAYSTONE: light brown 
(lOYR 6/61 grading to 
nedium dark gray (N 4 )  : 
ironstoncfrom46.6-47.0': 
heavy iron staining at 
48.0 ; high angle 
fractureswrthcalcite 
along fractureplaies: 
firm: moist. 

31.6-56.6'-Sample. 
Recovered 5 . 0 / 5 . 0 ' = 1 0 0 ? .  
R@34.3/5.0'=86%. 
CLAYSTONE: grayish black 
(N2) todarkgray (N3); 
occasionaldarkyellowish 
orange (lOYR 6/61 iron 
staining; some coaly 
layersandfragments: 
firm: damp. 

56.6-61.6'-Sample. 
Recoverd5.5/§.0~=100%. 
RQ03.5/5.0'=57%. 
CLAYSTONE: grayish black 
(N 2) ; silty; oryanicwood 
fragments; fracturerdue 
todrilling; firm: damp. 

mn t atlon 

Ww./ IncN 
20 4 0  

0 at81 8nC 

rn-r 

Romarkr 
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Pro ).et: Rocky Flats Plant LOG OF BORING NO. 23-86 

0.10 DrUIod 9/13/06 - 9 / 1 7 / 8 6  Coordinatoo N 37426.3 E 21726.5 
Borlng Wothod E core around 8urfaco Elovrtkn 5974.45 

M tor i d  0 08 crlo t ion 

61.6-66.61-Sample. 
Recovered4.0/5.01=80%. 
RQD 3 . 4 / 4 . 0 ' = 9 2 % .  
CLAYSTONE: light olive 
gray ( 5 ~  5/21 : sllty; 
occasional vary 
f ine-qrained sandstone 
laminatrons at 6 3 . 5  : cal- 
careous at 63.0 l : hard: 
d r y  to damp. 

66.6-71.6 '-Sample. 
Recovercd5.0/5.0i=100~. 
RQD 5.0/5.01=100%. 
CUYSTONE:  grayish black 
(N 3 1 : thin interbedded 
silty claystone and clayey 
siltstone : highly 
fractured with numerous 
subvertical slickensides: 
c-ly to firs: damp. 

7 1 . 6 - 7 4 . 0  '-Sample. 
Recovered 0 .012 .4  '=13%. 

74.0-79.0I-Sample. 
Recovered S.0/5.0'=1Q0%. 
RQD4.2/S.O1=85%. 
SANDSTONE: dark greenish . 
gray (SGY 4 / 1 )  : very 
fine-qrained: silty: some 
clay: laminations of  
siltstone: convoluted 
bedding: moderately 
sorted : firm : damp. 

79.Q-81.1i-Sampl~. 
Recovered 2.1/2.11=100%. 
RQD 1.3/2.1'=628. 
SANDSTONE: Sam. as above: 
damp. 

Romartr In@ by: T. Gulliver & T. h.u&~v 

t rtion 
&%{rncr 
'ElbrrJ IncN 

20 40 



Matorial 0orctiotion 4 
1.3/1.5'=87%. 

- Same as above; 
coal lenses: 

: grayish black 

aminations of very 
fine-grainedsandy 
siltstone and clayey 
siltstone: very fine coaly 
lenses: thinly bedded: 
some convoluted bedding; 
firm; drytodamp. 

85.5-89.S8-Sample. 
Recovered2.4/4.t8-57~. 
RQD 0.0/2.4 # = O t .  
SILTSTONE: Same as above: 
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75'' 

?E: core 

GEOPWTSLOGGING: 

CASING: 
5" steel 

FILTER P-ACEYW 

CEVELCPMWT: 

CE MEPITING : 

OTHER: 
Bentonite 

WELL 'w4 

WELL CONSTRUCTION SUMMARY 
LOCATION or CWROS: ELEVATION: GROUNO L M L  5Q7L * 4 5 ' 

---- 8/26 1 1401 8/27 13X 
9/13 1400 9/16 17C 
9/17 1030 9/17 131 

- - ,- - - - -. - 
8/27 1353 8/27 142 

9/17 1537 9/17 1% 

---- ---- 

---- 
--I- - 
9/17 E 
9/30 1430 I 10/1 0% 
9/18 09(y1 1 9/18 

--.-, - 
9/17 1805 9/17 181 
9/17 1505 9/17 1X 

! 
---- 

3 37426.3 E 21726.5 TOPOF CASING 5976.55 '  

)RILLING SUMMARY: 

TOTAL DEPTH 'dell: 53.00' %le: 89.80' 

FILTER f I A m I A L  3242 silica 
66.10' - 83.60' 

0.00' - 6i.00' 

€4.00' - 66.10' 
83.60' - 84.60' 

CEMENT TVP I 

OTHER 3/8" bentonite wllets 

HYDRO-SEARCH RENO*OENVER 

~~ 

CONSXUCTION TIME LOG; 
I START 1 FINISH 

TASK - 
p91fmp91fT1' 

GRILLING: i 1986 I I1986 I 

WELL DEVELOPMENT 

See Well k e l o m n c  hmrv Sheet 

COMMENTS: 

?b water enatered &rim dr i l l ing .  

TOD of s tamless steel casine: 3 .  In' 

cave fra! rn to 84.60' 

~~ 

CONS ULTl NG HY DROlOGl STS - CEOLO G I S 



ROCXY FLATS SOLAR PONDS 

WATER LEVEL SUMMARY 

GROUND T O P  OF DEPTH 
UELL W R F A C E  U S I N G  STICX OF SI - WWBER DATE ELEVATION ELEVATION Up BASE 

2586 W/30/86 5974.45 5976.55 2.10 82.00 
10/01/86 
10/13/86 
10/21/M 
10/28/M 
1 1 /OS/M 
1 1 /M/M 
1 1 /07/M 
11 /26/M 
01/01/87 
02/25/87 
03/1am 
05/0a/a7 

07/(u1/a7 

011/27/a7 

06/03/87 

08/06/17 

09/03/87 
11 /W/87 
12/21/87 
01/11/8a 
O2/29/M 
03/21/88 
06/18/88 

UATER 
DEPTH 
BELOU Tot 

71 -05 
77.93 
71 .42 
76.73 
74.59 
74.24 
78.65 
79.52 
71.94 
31 -83 
23.92 
21.75 
35.38 
27.25 
71 -70 
24.70 
32.60 
31 .CO 

28.40 
21 .00 
34.60 
27.80 
40.70 

211.60 

UATER 
SURFACE 
ELEVATION 

5905.50 
5898.62 
5905.13 
5899.82 
5901 -96 
5902.31 
58w.90 
5897.03 
5 W . 6 1  
5944.72 
5952.63 
5954.80 
5941. 17 
5949 -30 
5904 .a5 

5943.95 
5945.15 
5947.95 
5948.15 
5955.55 
5941.95 

5935.85 

5951 .a5 

5948.75 



* 

a 

d 

z.5 
- 5.0 

I 

L I  

x a ,  
IO  

- 4 5  

45 
-\c 

LOG OF BORING NO. 25-a PAGE I OF$ 
3- 

PROJECT N O  UQ 7 -//22 

LITHOLOGIC DESCRIPTION 

ROCKY FLATS PLANT FIGURE NO. 



LOG OF BORING NO. 25 - PAGE L OF A 
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PROJECT NO: ,463 - 1/22 
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ROCKY FLATS PLANT FIGURE NO. 
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GEOLOGIST(S1: 
D A T E  6 / z S  /SO I 
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I I I -  - - I  

PROJECT NO: 66?-/(rz! 

LITHOLOGIC DESCRIPTION 

I d -  -I 

ROCKY FLATS PLANT FIGURE NO. 
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GEOLOGIST(Sk 
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PROJECT NO: -It 22 

LITHOLOGIC DESCRIPTION 

LATS PLANT FIGURE NO. 



GEOLOGIST(S: 
DATE: 0 ( 2 $  

LOG OF BORING NO. 15-t PAGE f/ OF/ 

6 3  

I I 

I I - - 7 7 - J - I \  

ROCKY FLATS PLANT FIGURE NO. 



GEOLOGIST(S1: @ 
DATE: €3/q4Jm PROJECT N O  c;dl- \\n 

I I 1 I f  

LITHOLOGIC DESCRIPTION 

ROCKY FL.ATS PLANT FIGURE NO. 
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LOG OF BORING NO. &^5-86 PAGE \ OF\ 

GEOLOGIST(S1: u% 
D A T E  

PROJECT NO&7-)\32 
W B  

x g  d 

2 5  =ti P E  
0 5  f 2s LITHOLOGIC DESCRIPTION d q  

P,L i" 

ROCKY FLATS PLANT 
FIGURE NO. 
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LOG OF BORING NO -6 PAGE / O F 2  

LITHOLOGIC DESCRIPTION 

NO I;+"- 

ROCKY FLATS PLANT FIGURE NO. 



LOG OF BORING NO 2 S-A - % 

GEOLOGIST(S): P e 
DATE: 4 / fi 

PROJECT NOdL 7-/./ z 

LITHOLOGIC DESCRIPTION 

ROCKY FLATS PLANT FIGURE NO. 
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LITHOLOGIC DESCRIPTION 
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T I  3 c  
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71: 
m -  
0 -  
e :  
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N .  
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NO! SILTSTN Interval yodes to surdy siltstone  bel^ 69 7 ft , li$t yoy MI, 
ent to thin 1(2 PI 1, suft sed &fonotim with Mderote 

~ ' ~ i ~ ~ l ~ d l e ,  inrm in sand cayrent urth depth 

lH71, thin bedded 1(2 m 1, sligllt dip, slightly fridle, 

$ SPITFIE 
SANIISTME As dove 

-. 
/ > > SIlTSTaVE 

/ / /  

redim light 
crbatim me crrbomm nimlimtim ad possible 

IN61 thin bedded l(2 m 1 
/ / /  
/ / /  

/ / /  

lminoe, be Pd ing IS istorted, pible dt sedimi 

llg oxides, sh$t YFG smd frocticn 1 
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MYSTM Mium hi sray IH1, tedin not apparent, S I I  t l  friabl h h n t  

silt froctim, slight VfG sold froctim 
ccrsOnocecxls rimlizotim I 1 iscontiruars cool !hi, sligh F ;to noderote 

CLArSTaUE light groy IN71, MI not apparent, slightly frioble, locolized 

e ccrbonoceous mimi izo 7 ion, roderote si It froct ion 

CMYSTNt As dove 

CUlrSTM As above Ming becones 'p nt from 88 0 to 89 5 ft , thin bedded IC? 
mm I ,  sli$t dip, inta&t m d  cloy, hich exhibit dt sed 
idmat im e 
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UAISTM A5 above 

CLAISTM As dove 

CLAYSINE As above 
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LOG OF BORING NO. &-a PAGE / OF ( 

PROJECT NOCd7 - -  {/- 

LITHOLOGIC DESCRIPTION 

ROCKY FLATS PLANT FIGURE NO. 
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INDEX OF DATA 

Boring No.: 27-86 

Completed a s  well? Yes 

Data in File 

X Log of  Borehole 

X Well Constructlon Summaries 

Well Development Summaries 
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- 
- X Hydraulic Conductivity Test Data 

and Results 

x Packer Test Data and Results - 
X Water Leve! Data 

X Saturated Thickness Hvdrographs 

SOLAR POND CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT. GOLDEN, C O L O R M O  1 JULY 1988 APPENDM B 



lLoG OF BORING NO. 27-86 
project: kcky Flats Plant 

Mat orlal 0.8 crkt  ion 

Recovercdl.0/2.O1-S0~. 
GRAVEL: dusky brown ( S Y R  
2/21 granite and quartzite 
coarse sand, pebbles and 
cobbles:somrZine-gramad 
sand; silty: slightly 
ca1carcous;poorlysorted: 

unconso1idated:dry. 

2.0-4.01-Sample. 
Racovcred0.9/2.O8=45t. 
GRAVEL: Same as above : 
calcareous : horizontal 
beddinq:poorlysorted: 
unconsolidated: d r y .  

4.0-7.O8-Sample. 
Recovered3.O/3.O1-1O0~. 
GRAVEL: very pale orange 
(lOYR 6 / 2 )  t o  grayish 
orange (lOYR7/4) pebbles: 
grades downward into 
yellowishoranqe (1OYR 
6/6)  coarse-grained sand: 
trace s i l t  and clay: 
nonca1careous:poorly 
sorted:subangular:darnp. 

7.0-8.08-Samplc. 
RecoveredO.O/l.O1=O%. 

8.0-12.O1-Samp1e. 
Recovcrcd4.0/4.0~=100\. 

ARAPAHOE FORMATION 

Romarkr io& by: T. hqnV 6 J. Bergpvan 

on t atlon 

3bwJ IncN 
20 40 

I 0 8?81 an C 

n-rr 

I Checked by= 

Projoct No. 
106K6222 Hydro-Search, Inc. Page 1 of 8 



I 

>2.0-17.0'-Sample. 
Recovercd5.0/5.0'-100~. 
C';AYSTONE : 1 Lght gray ( N 
7 )  tomediumgray (N 5 )  
vith dark vellovish orange 
(lOYR 616) mottling. At 
1 5 . 5  ' grades into medium 
darkgray(N4)cfaystone: 
unveathersd : damp to vet. 

light gray (N 7) to medium 
gray ( N S )  vithdark 
yellovishorange (10YR 
6/61 mottles: firm: damp. 

- - -  

19.6-22.0'. CLAYSTONE: 
Fale olive (lOYR 6/21 
claystone vith slight dark 
yellovlshorange (10YR 
6/61 mottlinqalong 
fractures:some1ronstone 
in fractures: f i n :  damp. 

' 23.0-28.si-Sample. 
Recovercd3.5/5.0'=69%. 
RQD2.9/3.5=87?. 
CLAYSTONE: darkyellowish 
orange (10YR 6/61 : sandy: 
grades dovnvard into a 
duskyyellov (5Y6/4) 
sandyclaystone: several 
patches o f  white very 
fine-qrainedsand: 
conso1idated:dry. 

28.5-33.5'-Sarnple. 
Recovered2.0/5.0'-40%. 
RQD1.5/2.0'=75%. 
CLAYSTOKE: light gray (N 
7 1 and pale yellovish 
brawn (lOYR 6/71 : vhitc 
caliche at 3 1 . 5 '  (0.25" 
thick) : strong reaction 
strongly vith HCL: 
conso1idated:dry. 

33.5-38.5'-Samplc. 
Recovered 2.1/5.0 ' -4 22. 
RQD 2.1/2.1* 1 1 0 0 % .  
CLAYSTONE: darkyellowish 
oranqe ( 1 O Y R  6/6) with 
moderate ye 1 1 ov ish br ovn 
(1OYR 5/4) limonite 
stains:qradesdovnward 
into a pale yellowish 
brown (lOYR 672) slightly 
sandyclaystone; 

mn trrtion 
e rtr t anc a 
Ibwd IncN 

20 40 



I 
Mitor id ~ o r c r i o t ~ o n  

38.5-43.5'-Sampla. 
Recovered3.6/5.0'=73\. 
RQD 3.6/3.6'-100I. 
C U Y S T O N E :  light olive 
gray ( 5 Y  5/2 1 : some f ine 
to very ine-grained sand: 
darkycllowishorange 
( l O Y R  6/6) mottling; black 
organic f raqnents : f ew 
caliche stringers: 
consolidatad: dry. 

43.5-47.5'-Sample. 
Recovered 1.6/4.01=401. 
RQD 0.8/1.6'=50\. 
C U Y S T O N E  : yellowish 
brovn ( 1OYR 2/21 wrth some 
moderate yellowish orange 
( 1 O Y R  6/61 mottling: 
sandy: ttw black organic 
fraqmcnts: consolidated: 
damp. 

47.5-52.5l-Sample. 
Recovered5.0/5.0~-100\. 
RQD 5 . 0 /  5 . 0  ' = 1 001 . 
C U Y S T O N E :  oliveqray (5Y 
3/2) : no mottling: 
homogenous: consolidated: 
dry. 

52.5-57.5'-SamDle. 
Rtcovered3.5/5.O'=70~. 
RQD2.5/3.5'=71%. 
C U Y S T O N E :  Same as above ; 
dry. 

57.5-62.5'-Sample. 
Recovered5.0/5.0'=100I. 
RQD 5.0/5.0 '= loo\ .  
C U Y S T O N E :  olive gray ( 5 Y  
3/2) with moderata 
yellowish brown ( l O Y R  5/4) 
mottling: at 59.0' and 
59.5 hit a thin layer 
0.3' and0.1' thick, 
respectively, ofmoderate 
yellowish brovn ( 1 O Y R  5/4) 
si1tstbnenodulcs:very 
f inc-qrarned : dry. 

Remarks kqpd by: T. k q n y  & J. Berfpm 

Ibwd IncN 
20 40 rn 

Page 3 of 0 I Proloct No. 
106KJ6222 I Hydro-Search, Inc. 



LOG OF BORING NO. 27-86 
proloct: ?KKV Flats P l a n t  

0.18 DrLll8d 8/29/06 and 9/12/86 t J  3/18/86 COofdln.tO* :! 37794.1 22134.9 

i 

I 

t 

BorlnQ Mathod k ~ l m  stern beer, !K Ore around Surfrco Elovrtlon 5961.86 t 
__ 

Mrtorlrl Dorcrlotlon 

- 
en trrtlon 
I e o?o t r nce 
3bw.I Inch) 

20 40 rn 20 40 I 

I Hydro-Search, Inc. hge c* of 8 i I 



Mat orlrl 0 08 criot ion 

82.5-87.5*-Sampla. 
Recovmred5.0/5.5'=911. 
RQD 5.0/5. 0*=1001. 
CLAYSTONE: same as above: 
damp. 

87.5-92.5'-Sample. 
~ecovered5.0/5.Oi=1O01. 
RQD 5.0/5.0 '=loot. 
CLAYST9NE: olive gray (5Y 
3/21 : moderate yellowish 
Srovn ( l O Y R 5 / 4 )  siltstone 
nodules 9 1. a 
orqanicfragments: 
conso1idated:damp. 

: black 

92.5-97.5'-Sample. 
Recovered 3 . 2 /  5 . 0  * a64 t . 
RQD 3.0/3.2 '=941. 
CIAYSTONE: olivegray ( 5 Y  
3/2 1 : black organic 
fragmencs:consolidated: 
dry. 

I l l 1  



Projoct: 'iockv Flats Plant [LOG OF BORING NO. 27-86 

Oat0 DIlIIOd 8/29/8b 9/12/86 LO 9/18/86 Coordlnatoa N 37794.i E 22134.9 
Boring Mothod iiollcu Scm h e e r / X  Core Oround Surf aco Efovatlon 5961 -86 

102.5-107.5-Sample. 
Recovered3.8/5.01-76t. 
RQD3.0/3.8-79*. 
SILTSTONE: Same as above: 
dry * 

107.5-110.5'-Sample. 
Recovered3.0/3.0'=100t. 
RQD3.0/3.0'1001. 
SILTSTONE: Same as above: 
d r y  * 

1 110.5-113.5'-Sample. 
i RecovercdO.25/3.O~=8%. 
RQDQ.Q/Q.~S'-~\. 
SILTSTONE: Same as above: 
d r f  . 
113.0-117.0q-Sample. 
Recovered 2.2/4.0*=S58. 

CLAYSTONE: Olive gray ( 5Y 
3/21 : s i l t v :  someverv 

1 

' RQD 0.1/2.2'=5%. 

Recovered 3.5/5.01=708.  
RQD 2.7/3.5'-77*. 
CUYSMNE: o l i v e  gray (5Y 
3/21 : silty: feworganics: 
homogenous : damp. 

Romarkr beg& by: T. m y  6 J. Bergpan 

en tratlon 
~es'lrtanco 
3bwW IncN 

20 40 
7-rI-r 

"rn222 I Hvdro-Search. Inc. I h u e  6 n f  9 
Projoct No. 



LOG OF BORING NO. 27-86 I project: " d v  Flats Planr 

homoqenous : hard : dry. 

127.0-132.O1-Sample. 
Recovcred5.0/5.01=100%. 
RQD 5 . 0 / 5 .  O s =  100%. 

organics; vellsorted; 

132.0-137.O'-Sample. 
Recovered 3.5/5.0 l=70%.  
RQD2.3/3.5=66%. 
132.0-133-9'. SANDSTONE: 
light gray (N7) ; silty: 
very f ine-grained; very 
thin c l a y  laminae: well 
sorted ; rounded; 
conso1idated:dry. 

137.0-142.01-Sample. 
Recoverad3.2/5.01=648. 

CLAYSTONE : ol ive qray ( 5~ 
3/2) : lightbrown (5YR 
6/4)mottlinq:no 
organics:homogenous; 
slightly damp. 

RQD2.2/3.2'=69*. 

'en tratlon 
3 e .?at anc e 
B b w d  IncN 

20 40 

i e 
checked by: 

106FIXW Hydro-Search, Inc. P w 7 o f 8  
Proioct No. 



[LOG OF BORING NO. 27-86 i pro joct: ;3Cm Flats Plant 

Oat@ Orlllod 8/29/86 a m  9/12/86 to 3/18/86 Coordlnato~ N 37794.1 E 22134.9 
8orlng.Mothod k ~ l w  Sten keer i  NC &re Qround Surf aco Eiovrtlon 5961.86 

142.0-~~7.0'-Saaple. 
Rccovered5.0/5.0~-1001. 
RQD 3 . 8  / 5 . 0 = 7 6 8 . 
CZAYSTONE: olivegray ( 5 Y  
3/2) : silty: somevery 
f ine-grained sand: grades 
downward into very 
fine-grainedgray (N7) 
sandstone: silty: fav 
organics: laminated: vel1 
sorted: rounded: 
conso1idated:dry. 

147.0-152.0'-Sample. 
Recovered5.0/5.0'~1001. 

CLAYSTONE: olive gray ( 5 Y  
3/2) siltyclaystoneand 
pale olive ( 1 O Y  6/2) very 
Fine-grained silty 
sandstone: sandstone 
layers are less than 0.1 ' 
thick: well sorted: few 
organics: 2 duskyyellov 
( 5 Y  6/4 ) siltstone pockets 
at 148.0 ' ; sample exhibits 
rncreasedclaycontcnt 
withdepth: consolidated: 
hard; slightly damp. 

RQD 5.0/5.0 ' 1008. 

l52.0-157.O1-Sample. 
Recovered3.1/5.0'=628. 
RQD 0.8/3. I '=268. 
CLAYSTONE: alternatinq 
bands of olive gray ( 5 Y  
3/2) claystone andvcry 
fine-grainedgray(N7) 
si1tysandstone:grades 
dovnward into olive gray 
( 5 Y  3/21 siltyclaystone: 
pale yellowish brown ( 1 O Y R  
6/2) siltstone nodule at 
1fS.O1:consolidated: 
slightly damp. 

Project No. 
106#36222 t i  y d r o-seai 

Ian trrtlon 
I e ate t line e 
Bbwd Inch) 

20 40  
TO8t8 

20 40 

rch, Inc. I Page8of8 



C 

c 

1M) 

FILTER tIATERICL 32+2 silica sarrf 
127.50' - 135.70' 

CEMENT bflld T m  I 
0.00' - 126.50' 4.180 

OTHER 3/8" knconite Dellets 
126.50' - 127.00' 
135.75' - 157.00' 

ELEVATION: GROUNO LEVEL 596 . 86 ' 
5063 26 ' TOP OF CASING 

CONSTRUCTION TIME LOG: 

TASK 

DRILLING: 

- 

x c o r e  
-e 

GEOPWrS LOCQNG: 

CASING: 
5" steel 
2" stainless 

FILTER P-LICEMPCl 

CEMEPITING: 
CEVELCPMENT: 

OTHER: 
Bentonite 

3 A R T  I FINISH 

WELL CONSTRUCTION SUMMARY 
LOCATION or CCOROS. 

S 37794.1 E 72134.9 

TOTAL OEPTH '.;ell: 133.03' %le : 157.00' 

22.00' - 157.00': 5 5/8" 
BMEHOLE DIAMETER 0.00' - 12.00' : '?I' 

DRILLER %vies arothers Dr~llrnn CO. 
15865 Si. 5th Avenue. Glden. u3 
(Dave Jamie, Robert Roach) 

81T(s) 0.00' - 22.00': TS; 22.00' - 157.00' 
corine b i t ;  stone bit, trxcne 

157.00' : arrmacer mst 
DRILLING FLUID 0.00' - 22.00' : mne; 22.00' 

S U R F A C E  CASING 

BASIS GEOLOGIC LCG y PJEOPdYSICAL LOG - 
USING STRINGIS): C: CASING SxStREEN 

- 
- - -- - -- - - -- - -- 

CASING- CI 5" L.2-x 
T I ,  

c2 - ?.3. Scn. 5 tvpe 316 stairr 
less sceel, :hreaaed a~ f lush  
ioinced. 

SCREEN: S I  2" I .D.  Sch. 5 type 316 stain- 
less steel, threaded ami f lusn  

j ~ m t e d ,  0.01O"wirewrap screen, 
0.25' welded bottau cap. 

CENTRALIZERS 

psLF;mp9IT 
I986 1986 

9/11 1545 9/17 --- 9/19 0905 9/19 

8/29 093s 8/29 

- I - I -  
- 

8/29 im 8/29 1 1  
9/22 Ill0 

I 
9/u 

-=I= IO/ 1 - 
-#-,- 9/22 1 1520 I 9/22 

-I-{- 

WELL DEVELOPMENT 

COMMENTS: 

at 8 , O ' a e  dr ill i n g  

P 

CONSULTING HY OR OLOG 1 STS - GEO LOG 1 S f  



LOG OF BORING NO. 3-a PAGE I O F 3  

GEOLOGIST(S): 
D A T E  

PROJECT NO: &I- 1 I,JJ 

LITHOLOGIC DESCRIPTION 

ROCKY FLATS PLANT FIGURE NO. 



LOG OF BORING NO. a- 8~ 

GEOLOGIST(S): 0%) 

PAGE J 0 ~ 3  

DATE: 
PROJECT NO &7-/ 

LITHOLOGIC DESCRIPTION 

ROCKY FLATS PLANT FIGURE NO. 



LOG OF BORING NO. 37-86 PAGE 3 0 ~ 3  

GEOLOGIST(S1: 
DATE: 

PROJECT NO: &7- / I 3  

d x t  

% 5: d3 LITHOLOGIC DESCRIPTION ’G 0 3  $ 

I I 
ROCKY FLATS PLANT FIGURE NO. 



PAGE I OF LOG OF BORING NO 274iL 

GEOLOGIST(S1: &+ 
DATE: 

3. 4' 

- 

0 

I Y- 

PROJECT NOfd( ,7- [(ad , 

LITHOLOGIC DESCRIPTION 

ROCKY FLATS PLANT FIGURE NO. 



LOG OF BORING NO ’mr & PAGE 3 OFb 

iEOLOGIST(S): 

b\a ) A T E  

0 

t- 

t 

PROJECT N O  

LITHOLOGIC DESCRIPTION 

I L - - I  P 

t l i  \ I  
I-3.94;’ \I ! 

t 
1 I 

ROCKY FLATS PLANT FIGURE NO. 



LOG OF BORING NO .37% P A G E 3  OF 

;EOLOGlST(S): cc?3 
)ATE: PROJECT NObb7- 1 I 2  

LITHOLOGIC DESCRIPTION 

ROCKY FLATS PLANT FIGURE NO. 



LOG OF BORING NO. 3 7 - 8 ~  PAGEq OF15 

GEOLOGISTW: 
DATE: 

53.G 

55.7 

1.g‘ 
- 

0 

ROCKY FLATS PLANT FIGURE NO. 



D A T E  

LOG OF BORING NO. J7y-TL PAGE 5 0 F / 5  

LITHOLOGIC DESCRIPTION 

ROCKY FLATS PLANT FlGURe NO. 



GEOLOGIST(S): 0 
D A T E  

LOG OF BORING NO. Jl-dG 

-t 

&7 fi3k 
A ^ .  

PROJECT NO:* 
I 

LITHOLOGIC DESCRIPTION 

Y 

ROCKY FLATS PLANT FIGURE NO. 



PAGE 'Q3 OF 14 
> LOG OF BORING NO. Jq-% 

GEOLOGlST(S): { 

DAT- 

u 

1 I 1  I 

ROCKY FLATS PLANT FIGURE NO. 



LOG OF BORING NO. 3 7 . G  PAGE OF /5 

1 -  
- 

I 1 a - .-- 

PROJECT NO: &l-\\p 

LITHOLOGIC DESCRIPTION 

--- 
5i-R Or h b C R  

ROCKY FLATS PLANT FIGURE NO. 



LOG OF BORING NO. 21- PAGE 9 0~15 

GEOLOGIST(S1: LAG 

PROJECT NO &7-I ID 
gg 8 
V r J  d 3  LITHOLOGIC DESCRIPTION 

f 'ti O I  

ROCKY FLATS PLANT 
FIGURE NO. 



LOG OF BORING NO. 3-7 - 36 PAGE 10 OF 15 

GEOLOGIST(S): @& 
D A T E  

(3) 
t.0 

I 

I- 
I 

I 

PROJECT NO:&L7- i !J> 

LITHOLOGIC DESCRIPTION 

. ROCKY FLATS PLANT FIGURE NO. 



pAGEll OF'=  
.'LOG OF BORING NO. 37-85 

GEOLOGIST(S1: 

?& D A T E  
PROJECT N O l p b l - l l a 3 ,  

LITHOLOGIC DESCRIPTION 

e 

rc 



LOG OF BORING NO. a - 8 6  PAGE13 OF 15 

DATE: 
PROJECT NO: b,,7 - / D L  

U F i  s s  d rt i  g 
i: ’ti gr p LITHOLOGIC DESCRIPTION 0 1  

*E - 
2 

m-‘ ROCKY FLATS PLANT FIGURE NO. 



LOG OF BORING NO. 2 7 -  8G  PAGE^^ 0~15 

ROCKY FLATS PLANT FIGURE NO. 



LOG OF BORING NO. 27 

GEOLOGIST(S): @Q 

PAGE OF15 

317.)- 

PROJECT  NO:&^-/ a 7 

LITHOLOGIC DESCRIPTION 
3 
$: - 
2 

ROCKY FLATS PLANT FIGURE NO. 



D A T E  
I I 

2 
1 

ROCKY FLATS PLANT FIGURE NO. 
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B 
U 
3 
f - 
w J 

E m 
a 

D 

D 

MSTONE Groyt+t oronge to It bromisn oroy ilOYR 7/41 to 15Y 6/11, rsd 
ueothered, rod frioble, masstv6 bedding some silt, iron stoining in 
froctires, troce carb material 

SILT1 UAYSTONE Very I tght goy INN to dk ye1 I O W ~ S ~  oro e ilOIR 6/61, nod. weathered, 
S I  t+tly to md frioble, bedding appeors ';i ortzontol, but sligitly 
distorted, troce corb anteriol ord'iron stointng 

NO WPIE 



I 

1.4 I1 5 

I 1.85 I1 

.. 
LRmm CtgXIpnM 

;IlTY ClAYSlONE I t  bromish qs I5YR 6/11, mod ueothered, mod to slightly frioble, 
bddq not eii i! nt, t r m  CacO3, corb moteriol 

SILTY UAYSTONE Sane os above, some iron stoinirg, soit corb moteriol 

SIlTr UAYSTONE Sane (Is above 

SILTY UAYSTB4E Brumish yoy i5YR 4/11, md. ueoihmd, S I  ightly to rod. Frroble, bedding 
o p  nossive, ate possible sl ickensides on fractures. 



SILTY [LAISTONE Sone os above, troce com. nateriol 

SILTY [LAYSTONE Sone os above i 

~ 

SILTY MYSTONE Sone OS above, sone c r b  soteriol 

I 
i NO SPElPlE 

SILTY MYSTONE Sme OS above Sone rod yellowish broun llOMl5141 discolorotion in 
iatrix md small siltstone pebbles lrcundedl in matrix 

1 

I 

I 
I 





NO SFtlrRE 

CLAYEY SILTSTOM l'ellowish groy 151 8/11, sliqhtly urnthered, sllghtly frioble, slightly 
ti I ted mevm beddiq 50% VfG srnd 

CLAYEY SILTSTOM Sone os obovej troce coh nateriol 



- -  I 
I ,  

L L ClAYf'f SILTSTOM I t  olive Q 15r 6/11, slight1 ueothered, 511 htly friable, distorted 
/ /  lnllterld 
- / /  -- bedding p6si 7 ly due to s$t se dy deForn, sort 1 fG son4 sme o h  I ,  

SILTY MSTM kolsltsh oy 151R 4/11, md ueathered, ad frioble, kc!dirg not I i evident, B r m  cod axlteriol ! 

(LAYSTONE Sone os ahve, highly ueathered, higily friable 
I 



i 
I 

! 



OESXIPTIM 

thin l o p  14 nnl and VfG sond, troce curb moteriol 

. .  

SILTY UAYSTONE Swe os ohve 

-/-'-/I SILTY UAYSTONE Sone os above 
-/--/- 
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0115 

1.8 I1 

0 4s 

ILTY IIAYSTONE lt olive qro to bromish gay i5Y 6/11 to I5YR 4111, sli htl weathered, 
sli$tly fh b le, distorted loyaed bedding. loyers very t 2 1  in sone less 
than 1 DI 1, sore VFG srmd, troce coorse 

\ 

0 %IKE 
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I R  

i5R 

a I1 

13510' 

l65R: 

03105 

I-,- -I - 4 
/ /  

- ~ I E I Z ~  SANDY UAYSTONE Brotmsh goy 15YR 4/11, slightly ueothered, sIi htly friable, mssive 9 .. .. - - -  .. beddirq sore carb moterial, sond VfG, Hell sor td ..- .._ - - . - - .  
.. - - -  

:.:a 
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, 

gay 15YR 611 to 8/11 sli$tly mihered, 
btddiiq in thin loyers, predonimnil horizmtol, sax 
(1 mm , 50~e It broun IS1 5/61 d;oolorotio~ m e  

MIISTON[ Bromsh yoy I5YR 4/11 to ad yellowish brom to dusky red IlOIR 514 to 
lIJi 2/21. slichtly to nmfrioble, beddins had ken loyered but is 
distortd prohbijl from iectonic octivity"or slmpiq 'contoins heoled 
Froctu-es, iroce c o ~ ~ s ,  5me silt) 3rd IF6 

XTY UAYSTONE it browish gay 15YR 6/11, slightly ueothered, slightly frioble, NISSIV~ 
bddins, troce corbs 
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Boring No.: 28-86 

Completed as well? yes 
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- 

SOLAR POND CLOSURE CRARACTERIZATION REPORT 
ROCICY FLATS P U T .  GOLDEN. COLORADO 1 JULY 1988 APPENDIX B 



Probet: ~ o c k y  Flats ~lart 

Data DrHIod 8/28/86 CoordInato8 

ILOG OF BORING NO. 28.86 

Ground SUff8CO Elovrtlon 5% 

NlTfFICIALFILL 

O-l.Oo-Sarple. 
Reewered0.8/1.0'-B08. 
GRAVEL: qr8yr.h oranqe 
pink ( SYR 7/21 t o  very 
paleoranqe (1OYR1/2) 
granrte,qurttitaurd 
sandstoneprbbles:s8ndy: 
silty, ca1careous:poorly 
sorted: subanquhr to 
subroundad: 
unconsolAdat8d:dq. 

1.0-2.O1-samp1e. 
Racovered0.0/1.0'=O*. 

2.0-4.O'-Sample. 
Recoveredl.5/2.O'-~S8. 
GRAVEL: Same as above: 
trace s i l t  andvey lisht 
gray(N8) sand: grayish 
oranqe(lOYR7/4)gravel 
layer from 3 . 5  -4 .0  ' : 
ca1careour:poorlysorted: 
unconso1idated;dry. 

4.0-5.5'-Sample. 
Recover~1.5/1.5'-1008. 
GRAVEL: Same as m e :  
trace silt and very light 
gray (N 8 )  sand: vhite (N 
9 )  fine silt layer at 
4 . 9 ' ;  calcareou8:dus)ry 
yellov green (5GY 5/2) 
fine-grain.dsandandsilt 
layer trom5.4-5.5' ; 
moderately sorted: 
unconsolidated; dry. 

5.5-8.0'-Sample. 
Recovered0.0/2.5'-08. 

Qrdccd by: Romarko -by: T. hm 
Pro joct No. 

lC6PO6222 Hydro-Search, Inc. P* I of 2 



0 

e 

Coordlnatoo 
around 8urtrco Elovmtbn 5% 

unconsolidated: dry. 

ARAPAXOI F O R M T I O N  

8 .4-12 .5  ' . CLAYSTONE: 
p a l e  o l i v e  ( 1 O Y R  6/2)  w i t h  
dark yellowish orange 
(10YR6/6 )mot t i ing : t race  
silt: t h i n  coarse  rand 
l a n s r  a t  9 .1-9 .2  * : 
s l i g h t l y c a l c a r e o u r ;  
weathered : druap. 

12.5-15.5'-Sample. 
Recovered3 .0 /3 .0* -100~ .  
CLAYSTONE: pale olive  
( l O Y R  6 /2 )  W i t h  dark 
yellowish orange (10YR 
6/61 m o t t 1 e r : t r a c m s i l t :  
weathered : grades downward 
into  brownish gray (SYR 
4 / l )  c laystone :  damp. 

Pro )ec t No. 
1- I Hydro-Search, Inc, I P- t o f  2 



LOG OF BORING NO. 2 8 -  YG 

.o( 0 . 0  

0 

i 

PROJECT NO: dd?-l La 
t 
i 

I LITHOLOGIC DESCRlPTlON 

ROCKY FLATS PLANT FIGURE NO. 
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PROJECT NO: (, 7 -  /I.? 

LITHOLOGIC DESCRIPTION 

ROCKY FLATS PLANT FIGURE NO. 
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Sone as obave, interval ccntoins obmdant col iche dissenimted in cloy 
sotrix md os o rind on the grovel 

0 



28-86 GEOLOGIST OCB 
OATE RIlLul 06/28/86 
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CLAYSTONE Sone os obve 

CLAYSTONE Sane os above 

CLAYSTONE Sme os above 



PfO/8C!: R d c y  Flats Planc LOG OF BORING NO. 
Coordlnat ea 
Ground Surf ace Elev8!lon 5957 

Date Drilled 9/9/86 

Boring Method HOI~OW scan Auger 

0.0-2.0'-Samplc. 
Recovered0.5/2.0'-25%. 

quartzite pebblerr and 
cobbles: sand and silt 
matrix:bimodalsorting: 

2.0-3.6'-Sample. 
Recovered 1.6/1.6'=100%. 
GiUVEL: soderate brown 
(SYR 4/4) graniteand 
quartzite pebbles and 
cobbles: sandy: s ~ l w  silt: 
poorly sorted: subanqular: 
w e l l  packed: damp. 

3.6-6.5'-Sample. 
Recovered0.0/3.0'=0%. 
Cuttings. GRAVEL: light 
brown (SYR 5/6) granite 
and quartzite pebbles and 
cobb1es;unconsolidated: 

6.5-7.5 '-Sample. GRAVEL: 
light brown ( S Y R  6/41 
granitic pebbles and 
cobbles: medium to coarse 
sand: poorly sorted: 
anqu1ar:unconsolidated: 

7.5-12.5'-Samplc. 
Recovered4.3/5.0'=86%. 

7.5-8.7'. CLAY: olive 
gray (sY 3/2) and grayish 
brown (9YR2/2) : gravelly: 
some sand and silt: 
caliche stringers: soft: 

ARAPMOE FORHATION 

8 -7-12.5'. C U Y S M H E :  
yellowish gray ( 5 Y  7/2) to 
dusky yellow ( SY  6/4) : 
silty: veathered: firm: 

- 
en tratlon 
es?st ance 
lkmd Incl-0 

20 40 
m-n- 



Material De8criotion 

Recovcred5.0/5.0°-100*. 
CLAYSTONE: pale olive 

. (1OY 6/2) withdark 
yellowishorange (1OYR 
6/6) mottling; 
fine-grainedto 
coarse-grainedsand 
stringers;occasional 
calcite in fractures (dark 
yellowish orange lOYR 
6/6)  ; 50% sand and SO? 
claystone: firm;moist. 

17.5-Z2.Sf-Sample. 
Recovered2.0/5.0f=40~. 
SANDSTONE: darkyellowish 
orange ( l O Y R  6 / 6 )  and 
light gzay (N 7) ; silty; 
sane c l a y ;  zoist; soft. - 

TOTAL D E m :  25.5 

en ttetion 
e& an=* 
Ibwd IncN 

20 40 m 

11 



LOG OF BORING NO. ?-. ?- ilf PAGE / OF 3 

PROJECT NO: 6 L 7 -/I 2 2 

LITHOLOGIC DESCRIPTION 

ROCKY FLATS PLANT FIGURE NO. 



LOG OF BORING NO. 2 9 - fi PAGE Z O F  3 

! 

- 

I -. 
, fd - .-- 

, -. - .  - -  
. .  . .  

.-. 
. .  
- .  - 

- .  .-. 
/?-- -* - -.- 

. -, 
, .  - .- I8- - . ;--. 

- I  - .  -.- 
. _  

lq - *..- - 
e. - 
. .  Ia- . - a  

ROCKY FLATS PLANT FIGURE NO. 



LOG OF BORING NO. 2 9 - 6  PAGE 3 0 F 3  

PROJECT NO: GL7-II 2; 

LITHOLOGIC DESCRIPTION 

A s  oL3- 

ROCKY FLATS PLANT FIGURE NO. - 



> 
C K  z w  w >  0 0  

w w  D L  
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E D  n o  
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o s f l s  

11/11 

8129  
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01 /I 

08A 
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GME dminmtly very light groy iN81, sub-m lor H ~ I I  gded, mx 
size ! 5 cm ~ troce of cloy - groyish brom 15 QUh R 3 1, sme plmt debris 
ad silt 

iU 

Cloyey Grovel, li$t uj N7, cloy mtrix is goyish broun 15 YR 3/21, 
arqulo; pwly grode B ROX size is i, 5 cm , me silt 
GRAYEL17 BAY, moderate brow 15 YR 4/41, I C H  plosticity, sme silt ad 
VFG smd 

GC 

CL 

NO MU 

CH Si Ity Grovel l y  Cloy ,  noderote ye1 lowish brom 110 YR 5/41, d m t e l y  high 
plosticity, m e  govel 

CH Cloy, noderote yellowish broun 110 YR 5/41, mderotely hi$ plosticity, 
me si It and grovel 

CMISTME Tcp of Bebock 
Groyish q e  110 M17/41, noderote plosticity, sore silt, bodies 
coliche ord stringers of some, silt content imes with depth 

CMISTME Tcp of Bebock 
Grovish me 110 M 1 7 N  noderote olosticity, sore silt, bodies 
coliche ord hngers of he, silt content irke~es with depth 
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WELL CONSTRt 
LOCatrON or COORDS: 

IC' 7 -1 0 N 
WELL 

SUM 

3056 

MARY 
ELEVATION: GROW0 LEvEi 3 5 5 '  

TOP OF CASINO 5956.x) '  L 

DRILLING SUMMARY: 
TOTAL CEPTH MI1 : 14.93' b l n  : 16.03' 
SOREHOLE DIAMETER 7kf' 

DRILLING FLUID !bn@ J 

CSSING STRINGIS]: C*CASlNG S;SCREEN 

Y 

3;rp llacp OTHER 7 / R "  ~ P w -  

2.00' - 2.20' 
15.10' - 15.60' 

I O  

CONSTUCTION TlME LOG: 1 

I-I-1-1-1 

I-I-1-1-1 

I WELL DEVELOPMENT 

1 

I Tau o f  stainless steel. casiqe: !.%' 

Care fm to 15.60' 

3 

CONSULTING HYDROLOGISTS-GEOLOGISTS 



ILOG OF BORING NO. 30-86 Project: Rocicy Flacs Plant 

Date Drlllod 9/6/06 Coordinate8 
Boring Mothod %llo~ Stan Auger around Surface Elovation 5955 

Mat eri a1 D ea crio t ion 

ARTIFICIAL FILL 

0.0-2.0'-Samplt. 
Recovercd1.2/2.0'=60~. 
0.0-0.8'. GRAVEL: 
granite and quartzite I pebbles: sandy: silty: 

b o o r l v  sorted: wet. 
1 0 . 0 - 2 . 0  ' . C I A Y S T O N E :  
dusky brown ( S Y  2/2) and 
olive gray (5Y  3/2) : 
silty: noist to wet. 

;IRAPAHOE FORMATION 

2.0-4.01-Sample. 
Recovered2.0/2.0'-1002. 
CLAYSTONE:  light olive 
gray ( S Y  5/2) : soncdark 
yellowish orange ( l O Y R  
6/6) iron staining: 
slightlycalcareous; 
silty: firm: moist. 

4.0-6.0'-Sample. 
Recovered2.0/2.0'=100~. 
C M Y S T O N E :  light olive 
gray (5Y 5/2) ; some dark 
yellowish orange ( l O Y R  
6/6) iron staining: 
fragments of calcite; some 
light olivegray (5Y 5/2) 
fine-grained sand: so f t  to 
moderate1yfirm;moist. 

6.0-ll.O'-Sample. 
Reco~ered5.0/5.0'=1001. 
CULYSTONE:  light olive 
gray ( 5 Y  5/2) : sonedark 
yellowish orange ( l O Y R  
6/6) iron stains: calcite 
concretion at 6.3 ' : firm: 
damp. 

1l.O-16.Of-Samp1e. 
Recovered 5 . 0 / 5 . 0  ' -1001. 
CLAYSTONE: olive gray ( 5 Y  
3/2) to olive brown (5Y  
4/4) : firm: damp. 

TOTAL DEPTH: 16.0  ' 

- 
'en tratior R e s?s t anc a 
Bkwd Inclt 

20 40 
-rn-r 

Pro joct No. 
lam222 I Hydro-Search, Inc. I Page I of I 



GEOLOGIST(Sk 3 C 6 
DATE: 8,23184 
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LOG OF BORING NO .30 -- PAGE ( OF 

PROJECT NO 6 67-11-27 

LITHOLOGIC DESCRlPTlON 
a! t% ls I: 

> &  X t  g3 

I "  I -  --I 

t - 7 i - - - I  

ROCKY FLATS PLANT AWRI  NO. 
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INDEX OF DATA 

Boring No.: 31-86 

Completed as well? Yes 

Data in File 

- x L o g  of Borehole 

X Well Construction Summaries 

Well Development Summaries 

- 

Hydraulic Conductivity Test Data 
and Results 

Packer Test Data and Results - 
X Water Level Data 

X Saturated Thickness Hydrographs 

SOLAR POND CLOSURE CHARACTERlZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDIX 8 



Mrtorirl Dorcrl~tlon 

ARTIFICIAL PILL 

5-2.0'-Saaph. Rocovarad 
2.0/7.O'=lOOl. 
5-0.9': SILTY GMVEL: 
3rayi.h brown ( 5 Y R  2/2) 
vary f ina-grained 
Band, milt and gravol: 
Lev root.: poorly morted: 
anqular: unconmolidatod: 
3 - a  

W A H O E  POWTION 

0.9-2.0': SAND: light 
gray (N 8/o )  to du8ky brovl 
(5YR 3/2) medium to fin.- 
grained: some clayay sand; 
moderately sorted: firm: 
apparent bedding from 
variation in clay fraction 
altarnatinq layorm o f  sand 
and C1ay.y sand: dark 
yellow 8tain (LOYR 6/61 
incream. in aand and milt 
percont from 1.5-2.0': 
flm: damp. . 

2.0-4.Oq-Samplo. 
Recovered 1.2/2.0'-601. 
SAND: light gray ( N  8 / 0 )  
t o  grayish orang. (10YR 
4 / 4 ) ;  medium-grained mand, 
8oma clay and ailt: dark 
yellovi6h orang. (1OYR 6/6) 
mottlem; calcareoum aand 
from 3 . 0 - 3 . 5 ' ;  firm: damp. 

4.0-7.0'-S-p1.. 
Rscovormd 3 . 0 / 3 . 0 ~ = 1 0 0 ~ .  
SAND: qraylmh orang. 
(10YR 7/41 : silty and 
clayoy mand at 1 . 9  and 
6 . 2 ' :  calcareou8 fracture 
at 6 . 8 ' :  medium t o  fine- 
grained; quartz 
ptedOminat.8: r o i t :  damp. 

Remark8 bogged by: T. *@-tv 

bn t rtlon 
e e?A anc e 
Ibwd IncW 

20 40  
1 1 1 1  

I 



Watrrlai Dorcrbt lon 

7.0-12.O'-Sample. 
Recovered 5.0/5.0'=1008. 
SAND: grayish orange 
(10YR 7/4): modium to fine- 
grained: moderately clean: 
some milt; slight color 
variation to pale o l i v e  
(1oYR 6/2) vith depth: 
soft: clamp. 

12.0-17.0'-Sample. 
Recovered 4.0/5.0'=8OI. 
12.0-14.9 ' : SAND: pale 
olive (lorn 6/2) to grayish 
orange ( i o n  7/41 : medium 
to finc-grained: moderately 
clean: some silt: .oft: 
damp. 

14.9-16.5': CUYSTOHE: 
grayish olivo (10Y 9/2): 
dark yallovish oranga 
(10YR 6/6) mottles: 
occamional thin 8and layer! 
at 14.8 and 15.8': 8lightl: 
calcarsoum; firm; damp. 

i6.5-17.0': CUYSTONE: 
dark olive gray (5Y 3/2) : 
silty: black vood 

' fragments: firm: damp. 

17.0-22.0'-Sample. 
Recovered 5.0/5.0 '=1001.  
17.2-17.7': CUYSTOHE: 
dark olive gray (5Y 312); 
8flty; black Wood 
fraqmontm; firm: daap. 

17.7-20.0': SAND: pal. 
o l i v e  (10Y 6/21 : yellovish 
orange (10YR 6/61 mottlam: 
somo fine-grained sand; 
occasional sand lanmam 
0.2' thick: silty: firm: 
damp. 

Romarkr ' -by: T. 



Mat erlal Der criot Ion 

lO.0-20.9':  CLAYSTONE: 
aoderate y.llOVi8h brovn 
: 1 0 Y R  S/41  t o  dark 
rellovi6h orange (lorn 6/61 : 
lark y~llOVl6h orange (1OYR 
5/61 rtainnr rim: damp. 

10.9-22.0 ' :  C U Y S T O N E :  
nod era  t e ye 1 1 ow f ah brown 
(10YR 5/41 to dark 
rellovi6h orange (lOYR 
5/61; dark yellovi8h orange 
(10YR 6/61 8 t a i n 8 :  iron- 
Iton.: firm: damp. 

- 

TOTAL DEPTH: 2 2 . 0 '  

en tratlon 
I e 07s t allc e 

Remarks ' bogged by: T. ~ ~ ~ r p l y  Checked by: 
Project No. - 1  

106Fo6222 I H ydro-Search, Inc. Page 3 If 3 



1 6 : 3 B  P. 1 1  

LOCATION Of COORDS: 1 

WEU. DESIGN: 
BASIS: GEOLOGIC LOG 
WSNG STZING(S): Ca CASING SlSCRLEN 

GEOPHYSICL LOG - 
p,o9' U!L - - -- 
2.M1.- 17.32' $1 1 - 

SCREP(~ $1 -2'' I.D.. S&. 5 'hze 316 stain- 
, loss steel, threaded and flush 
.iointed. 0.010'' wire wau scree: 
0.25' welded batcan can. 

CENTRALIZERS ,b a-1 
&.do' - 5.00': 3.W' - 10.80' .. 

CONSXUCTION 7IME LOG: 

I-1-1-1- 

WELL DEVELOPMENT 

.- 
See Vel1 kel .omne %maw t$reec. 

~~ ~ 

COMMENTS: 

TOO of stai...?!ess steel w i n g :  2.50'  

CONSULTING HYDROLOG1STS=~EOLOGISfS 



ri 

LOG OF BORING NO. 2 \ -  XG PAGE ( O F 3  

I 

- 
Y = Y  LU 
a f  

0 a:! 
9-z m *  

ROCKY FLATS PLANT FIGURE NO. 



LOG OF BORING NO. 2 \ -  PAGE Z O F 2  

I 
71, 

I r u  IVl> 

PROJECT NO: 6 67 - I I - T  

LITHOLOGIC DESCRlPTlON 

ROCKY FLATS PLANT FIGURE NO. 



LOG OF BORING NO. 3 \ - KG PAGE 5 OF 3 

50;. 
H 

PROJECT NO&?- (fa 
I I I 

ROCKY FLATS PLANT FIGURE NO. 



YVRl 
mIN 
SIif 

y11. 

* 
z w  w >  
0 0  
U U  w w  

+ a  

n a  

1 /I 

2R 
I 

lowish brain 110 YR 6/21, I M  to noderote 

Y 
110 YR 7/41, beddirq not 
ornotion, hi$ weotherd, 
uel I sorted, co corecus 



SiVRE 
WIN 
SVE 

, 
I 
1 

15/15 

O S f l S  

I 

I 
I 

1 
1 

1 
1 

J 
1 
P 
n 

-1 
n 
P 
n 

3 n 
P 
111 

c 
P 
c 
111 

m r 
0 
111 

P 
T 
0 
m 

Io 
.P 
0 
m 

ul 
.P 
c 
ul 

Very li$t y iE181, beddirq not opptreni, Hell teathered, 

minerol izot io local iron stoiniq obmdont iron stoining below 
19 5 ft , SI i$t cloy froction 

NOTE No water encwnterd whi le dri I 1  ing 

slightly friob 7 e, slight YFG sard dmponent, possible Hg-oxide 



15 
17 

/ /  
/ /  
/ /  



INDEX OF DATA 

Boring No.: Z2-86 

Completed as weil? yes 

Data  i n  File 

- .Y Log  oi Borenole 

X Well  Construct ion  Summaries - 
- Well Development Summaries 

- X Hydraul ic  Conduct ivi ty  Test Data 
and Results 

Y Packer  Test  D a t a  and Results 

Y Water Level  D a t a  

Y Saturated  Thickness  Hydrographs 

SOLAR POND CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS P L A N T ,  GOLDEN, COLORADO 1 JULY 1988 



Materlrl Dercrlotlon 

ARTIFICIAL FI'J. 

- 0 . 8 ' :  T3P SOIL: dark 
ellcviah Drown (lorn 4 / 2 ) ;  
,nCOn8Olidat.d: dry. 

W A H O E  FORMATION 

8 - 2 - 0  ' : SANDSTONE: light 
Tray (N 7 ) ;  medium to Fine- 
yrained: mostly f ine- 
grarned sand and a i l t :  
Blightly calcaraou8: 
massive: no apparent 
bedding: voll oortrd: f i r m :  
dv * 

z .  0-4. o'-s~~pi.. 
Recovered 2 . 0 / 2 . 0 ' - 1 0 0 1 .  
SANDSTONE: light gray 
(N 7 ) ;  dark yollovirh 
orange (1OYR 6/6)  ataina: 
increase in ailt content: 
soft: well aortad: dry. 

4.0-7.0'-Saapla. 
Recover8d 3.0/3.0'=100?. 
SANDSTONE: light gray 
(H 7 )  vith dark yellovlah 
orange (1OYR 6/61 mottling; 
rtncrramed clay and s i l t  at 
4 . 8 '  t o  6 . 3 ' ;  bedding 0 . 0 5 '  
thick; apparent bedding 
from variation. in 
rtaining: leaf imprinta: 
very rlightly calcareoua 
along fractures: aof t ;  
damp. 

7.0-12.0'-Sampl8. 
Recovered 5.0/5.0'=100\. 
SANDSTONE: medium light 
gray (N 6) to medium dark 
gray (N 4): f in .  to very 
fine-qrainad: 8ilty vith 
aome clay: dark yelloviah 
orang. (1OYR 6/61 stains: 
clayey sand layera 
altarnat. v i t h  sand layer. 
0.5-0 .8 '  thick: a o f t :  damp. 

,n tratlon 
e Jtr t anc e 
Ibwu Inch) 

20 4 0  
r r 1 1  

I 



[LOG OF BORlNG NO. ;:-E- 

100th f;,,,lw Material Oercriotlon 

12.0- 16.5 ' : SANDSTONE: 
medium l i q h t  gray  (N 6) to 
medium dark g r a y  (N 4 )  : 
f i n e  t o  very  f ine-grained:  
s i l t y  w i t h  some c l a y :  dark 
ye l lowish  orang. (10- 6/6)  
stains: sot t :  damp. 
16.5-17.0' :  CLAYSTONE: 
medium gray  ( N  5)  to dark 
gray  (N 2 )  and p a l r  o l i v e  

traqmont8: amount of c l a y  
_ -  (10YR 6 / 2 ) ;  b l a c k  vood 

and t h i c k n e s s  of  bods 

damp. 
- - -  incrsaso w i t h  dopth: F i n :  

- 35 1 
/ 

Remarks 

17.0-22.O'-Sample. 
Recoverad  5.0/5.0'=1001.  
C U Y S T O N E :  g r a y i a h  o l i v e  
( 1 O Y  4 / 2 )  t o  medium gray  
(N  5 ) ;  dark y e l l o w i s h  
oranqe ( 1 O Y R  6/61 mottles: 
calcareous t h i n  land lenses 
a t  18.0 and 18.5 ' :  lrnses 
are  0.01-0.02' t h i c k :  firm: 

2 2.0- 2 7 .0  '- Sample. 
Recovered 5 . 0 /  5.0'=1001. 
CUYSTQNE:  g t a y i a h  a l i v e  
(10Y 4 / 2 )  t o  medium gray  
(N 5 ) :  dark yellowish 
orang. (1OYR 6/64 mottles: 
f i n :  damp. 

bpned bv: T. .%dw b J. Serman 

In- trrtion str t a nc e 
bwd IncN 
20 4 0  
-rrr 

Project NO. 
I06Po6222 Hydro-Search, Inc. Pane 2 of 7 



I 
Materlal Oe8crlotSon =I 

4 L.5-47.Ot-Sarnplo. 
Rocoverod 2.0/5.5'-36%. 
RQD-O.3/ 2. O * -  17 a . 
CUYSTONE: olivo gray ( 5 ~  
3/11 ; abundant dark 

linonito otaina 
prodom inantly along 
vortical fractura.; 
con8olidatod: vary v o l l  
8ort.d: noi8t. 

yOllOWi8h Orang8 (1OYR 6/6) 

4 7  .o-52 .O'-Sarplo.  
Rocoverod 3.7/ 5.0 '-74a. 
RQD=7.0/3.7'-54*. 
CUYSTONE: light OllVO 
gray ( 5 Y  5/21;  abundant 
dark yellowiBh orange (10YR 
6 / 6 )  and dusky rad (5R 3/21 
iron staining along 
fracturaa: soma organfc8: 
vary wall 8ortod: 
conaolidatod: m0i.t. 

low./ IncW 
20 40 r 



-1-yg - -  

6 2 .0 -67 .0  ' -Sample.  
- - - -  Recovermd 5 . 0 /  5.0'=100%. 

1-1-1-1: - - -  CUYSTONE: o l i v e  g r a y  (5Y 
3 / 2 ) ;  Few yel lowlah orange 
m o t t l e s  (lorn 5 1 4 ) ;  no 
organlcs :  very well s o r t e d :  
consolidat8d:  damp. 

_ - - _  --- -  - - - - RQ*4 a O/f a 0 ' -80% * 

_ _ - -  

- - - -  _ - - -  - - - -  - - - -  _ _ _ -  __ - -  - - - -  - - - -  

67 .O-7 2 .O'-Samplo. 
Recove r e d  0 . 6  / 5 . 0  '= 12 #. 
RQD=0.0/0.6 '=08.  
CUYSTONE: o l i v e  gray  ( 5 Y  
3 / 2 1 :  Few moderate 
yellowiah brovn (1OYR 5 / 4 )  
mottles: vmll  sortmd: 
con8olidatad:  no organic.: 
hO!~0genOu8: damp. 

7 8 . 0 - 8  3.O'-Sanplm. 
Rmcovermd 3.0/S.0'-60#. 
RQh2.2/3.01=73#. 
CUYSTONE: olive g r a y  (5Y 
3/2) : moderate yel lowish  
brovn (1OYR 5 / 4 )  s i l t s t o n e  
nodules: vell s o n e d :  
consolidated:  homogenous: 
no organics :  moist. 



CUYSTONE: o l i v e  gray ( 5 Y  
3/21 : common moderate 
yellowlah brown (1oYR 5 / 4 )  
mottles and a i l t a t o n e  
nodules: vell aorted: 

8 7  .O-9 I.O'-Sample. 

CUYSTONE: o l i v e  gray ( 5 Y  

aorted:  conaolidatod: 
n i c e l y  laminated 0.7'thick: 

9 7.0-9 7 . 0  '-s A m p  1 C. 
Recovered.  2 /  5.0'-648. 
RQD=2.9/ 3 . 2 ' = 9  1\. SILm 
SANDSTONE: light gray 
(N 7) interbedded With 
oliva gray ( 5 Y  3/2)  rilty 

con8olidatod: dry. 

9 7 . 0 - 1 0 3  .O'-SAmplo. 
Recovered 3.6/6.0'-608. 
RQD-1.3/3.6=36%. 
CUYSTONE: ol ive  gray ( S Y  
3/2) clay And a i l t y  c l a y :  
very line-grainad:  l i t t l e  
8md: ?ew moderat8 

(10YR 5 / 4 ) :  very vell 
yellOWl8h brovn mottle8 

aorted: COn8Olidated: 

tn trrtlon 
9 8?8t rtlc 0 
bwa/  IncN 
20 40 
7 



- 
Elev. 
feet: - Material Oercriotlon 4 

103.0-107.O'-Sample. 
Recovered 2.3 / 4.0'48%. 
RQD=O.0/2.3'=08. 
CUYSTONE: olive gray (5Y 
3/21 clay and silty clay: 
some vary tlne-grained 
sand: very wall sorted: 
roundad; slightly damp. 

- _ _ _  - - -_  - - _ _  - - _ _  - - - _  - - _ _  - - _ _  - - _ _  - - _ _  

- - _ _  - - _ _  - - _ _  - - _ _  - - _ _  - - _ _  - - _ _  - - _ _  
-------- 107.0-112.0'-5ample. 
_ _ _ _  Recovered 2 . 3 / 5 . 0 ' - 4 6 3 .  
- - - - RQD-l.l/2.3 '-403. 
. _ _ _  CLAYSTONE: olive gray ( S Y  
::I: - - _ _  3/2) clay and silty clay: _ _  _ - very v e l 1  sorted: 

- consolidated; slightly 
-----_-- damp. 

_ _  - _ 112.0-117.0'-Sample. - - _  --_-- ROCOVer8d 4.2/5.0'=83%. 

-----_-- 115.2': CUYSTONE: olive 
-------- gray (5Y 3/2) clay and 
:-:-:-I-_ silty clay: abundant 

- _ _ - pebble and gravel-sized 
t-------- nodules: anqular: 

- - - _  
- - _ _  - -_ -  - - _ _  - - - -  
- - _ _  . - _ _  - - _ _  - - _ _  - - - - - _ _  - - _ _  
- - _ _  - - _ _  - - _ _  - - - _  - - _ _  
- - _ _  - - _ _  - - - _  - - _ _  - - _ _  - - - _  - - _ _  - - _ _  - - - _  
- - _ _  _ _ _ _  RQD=2.0/4.2'-67%. 112.0- - - _ _  - - - -  
- - _ _  
- - - _ _  11:: ycllovieh brovn (1OYR 5/4) . - -__ . - -__ . - _ _ _  - - _ _  

moderately sorted: drf. 

gray (N 7/01; very fine- 
grained: gradational 
contact: very well sorted: 
rounded: consolidated: dry. 

115.2 -117': SAND: light 

117.0- 12 2.0 I- S amp le. 
Recovered 2.2/5 . 08 -44%.  

.5/2.2'-23%. 
light gray (N 7 / 0 ) :  

fine-qrainad and silty 
vary vel1 sorted: 
d: con8olidated: 
1.0' b e C O m 8  

ated with alternating 
8 of o l i v e  gray ( 5 Y  
clay and gray (N 7) 
fine-grained sand; 

en t ation 
0 8?8\ 8 il C 0 
Ibws/ IncN 

20 4 0  
I I I I  

Romarks Logged by: T. % m y  6 J. Ber- aecwd bv : 

IO6Pc6222 Hydro-Search, inc. P a 3 e 6 o f i  
Project No. 



I 

i 

Mat or la1 0.8 crlot Ion 

.2  2.0- 12 7 . 0  I- Sampl a. 
tacovarad 4.1/ 5.0'-648. 
tQD-4.0/ 4.2'-9Sa. SILTY 
SAND: light gray (N 7 / 0 ) ;  
fina and vary fine-grained 
land and r i l t y  rand: thinly 
laminatad w i t h  alternating 
layat. o f  olive gray ( S Y  
3/21 clay  and light gray (N 
7) rand; well sorted: 
:onsolidatad: roundad: dry. 

12 7.0-  13 2.0 '- S amp 1 a. 
Recovered 2 . 0  / 5 .  O W  0%.  
RQD=0.8/2.0'=40%. 
C'UYSTONE: o l i v e  gray (5Y 
3/21  c l a y  and silty c l a y ;  
one moderate yellowish 
brovn (10YR 5 / 4 )  s i l t s t o n e  
l a y e r  a t  1 3 1 . 0 '  0 . 0 2 ' w i d e ;  
very wall sorted:  
consolidatad; roundad: dry. 

13 2.0-  13 5 . 0  '- Samp 1 e. 
Recovered 1.5/ 3 . 0  ' -50%. 
RQD=0.0/3.0'=08. 
CLAYSTONE: o l i v e  gray (5Y 
3/2); no m o t t l e s ;  v e l i  
sorted:  consolidated:  
homogenous: dry. 

TOTAL DEPTH: 1 3 5 . 0 '  

1 1 1 1  

a 

a 
Remark8 bogged by: T. Xx#-iv & J. B e r w  Checked b v : s  

Page 7 of 7 Hydro-Search, Inc. 
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LOG OF BORING NO. 32 -8L 

)ATE: 

I {-..-.I . .  

PAGE I OF.3 

PROJECT N O ( d a 7 - l U  

LITHOLOGIC DESCRIPTION 

ROCKY FLATS PLANT FIGURE NO. 



LOG OF BORING NO. 32-86 PAGE 2 OF3 ‘ 
’ A T E 9 )  I 

T 5; If- la 7 5 7  
C 

ROCKY FLATS PLANT FIGURE NO. 



.. , , -. . . . 

LOG OF BORING NO. 32- & PAGE 3 OF 5 

GEOLOGIST(S1: &? 
D A T E  

a .  7 

PROJECT N O k 7 - I I a d  

LITHOLOGIC DESCRIPTION 
;1. $ 4  - 

ROCKY FLATS PLANT FIGURE NO. 



LOG OF BORING NO .32-& PAGE OF 

PROJECT NO: 6 6 7-//-ZZ 

i: 0 3  f. LITHOLOGIC DESCRIPTION 
6 %  -I 

I 

FIGURE NO. ROCKY FLATS PLANT 
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1. 0 
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LOG OF BORING NO. 32-m PAGE L O F  j t  

LITHOLOGIC DESCRIPTION 

I 

\ c -JC&-U. ' 

ROCKY FLATS PLANT FIGURE NO. 



LOG OF BORING NO .3 2 - 6% P A G E S  OF)( 

;EOLOGIST(S): D 0 

-5 * 

I I _ _ _  .- , 
1 - 7  I .  

PROJECT NO: 6(3? -/(-22 

LITHOLOGIC DESCRIPTION 

ROCKY FLATS PLANT FIGURE NO. 



LOG OF BORl 

L L -  0 
i o  

L2.S 
7 

;2- 8 

t e  

PROJECT NO:L:L7 - (1-2 

ROCKY FLATS PLANT FIGURE NO. 



LOG OF BORING NO. 32-G P A G E r O F  1 

I 
Y X I  

E81 
';z 

I I PROJECT NO: G 6 7 - I (-= 

LlTHOLOGlC DESCRIPTION 

FIGURE NO. ROCKY FLATS PLANT 
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LOG OF BORING NO. 12-* P A G E 6  OF J I  

LITHOLOGIC DESCRIPTION 

ROCKY FLATS PLANT FIGURE NO. 



LOG OF BORING NO. ~ L - G  P A G E 7  OF '1 

I - 

0 

. a 5'' a- 

LITHOLOGIC DESCRIPTION 

/ *  )4 ' / '/ 

ROCKY FLATS PLANT FIGURE NO. 
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LOG OF BORING NO. 3 2-q PAGE 8 OF I t  

0 

6 

PROJECT NO: dl,7-//.7 

LITHOLOGIC DESCRIPTION 

ROCKY FLATS PLANT FIGURE NO. 
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PAGE f O F t  \ LOG OF BORING NO. 3 2-.YG 

LITHOLOGIC DESCRIPTION 

[ 1 \ 1 1  

e 

D f 

t 

A 

1 
ROCKY FLATS PLANT FIGURE NO. 



LOG OF BORING NO. 3 2  --- PAGE /o-OF 11 

FIGURE NO. ROCKY FLATS PLANT 



LOG OF BORING NO. 3 2 -% P A G E / (  OF 

PROJECT NO:& 3 -/I+ 

I I I I I  1 -  - - '  

I 

I LITHOLOGIC DESCRIPTION 

ROCKY FLATS PLANT FIGURE NO. 
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;Ill1 MYSTONE Some (IS obove, beding exhibits s i t  sedicnt deformtion, md silt 
froction incfeOSes 

CLAYSTONE Interbedded siitstore and claystore, very light groy IN 91 to nediun dark 
gmy IN 9) rescectively thrn bedded loprox 2 mi md led, sli@ dip 
siigitty hook 

NO WRE 

CLAYSTM fledium li$t oy IN 61, thin bedded I( 2 mol, slight di , $ 1 1  tly 
fricble, int A edded siltstme OMXFS thrcur@t intm, PIxi! 
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1746' 
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WJONE Some os obove Iflux tf silt ooprox 121 ft ~ bedding IS thin K 2 ml 
ad exhibits soft sediment defohotion 

ILTY SAhQSlONE Very 1 1  t goy iN 81 to med dark oy IN 41, thin bedded I( or : 2 MI, 
interbe $ ed clovisilt ord smd exhi r it soft sed defornotion, deuotering 
structures siUm5. sliohtlv frioble, VTF smd, verticol burc~r5, 

ZlTY UAYSTONE Hdiun goy IN 51, bedding rot apparent, slightly frloble, occosia~ol iron 
stoins, crb ninerolizotion ~1 poritqs 

SIlTSTONE Interbedded Si I tstone ord Cloystone ord VfG Smndstone, I i$t goy I N  71 
to red light my (N 61, beddiq is typically ( OT 2 R noderote dip, 

, sliqhtly friab 9 e, loco1 iron stoiniq Beddiq angle = 2 a &gees 
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/I s 

s I1 5 

MYSTONE fled dark gray (N 91, bedding not opporent, si ightly frioble, moderate 
silt frcctim, cat+ minemlizotion on partings, cccosicnol iron stoins, 
si It frcct im ircreom with depth 

MYSIONE Sone os above 
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TiOE 
V A T W  

4 SUMMARY 
aROUN0 C M L  5954 ' 
TO? O r  CASINO 59S5.40' 

I-I-1-1- 

I-1-1-1- 

Bentonite 1 9/10 I l%S 9/10 1 1310 
9/10 129 9/10 !US 
-_I_-- -.--- ---- 

"ELL DEVELOP WENT 

. 



INDEX OF DATA 

Boring No.: 33-86 

Completed as weil? yes 

Data in File 

x Log of Borehole 

X Well Construction Summaries 

- 

Well Development Summaries 

- Hydraulic Conductivity Test Data 
and Results 

- Packer Test Data and Results 

- X Water Level Data 

Saturated T h ic k ness H y drogra p hs 

S O W  POND CLOSURE CHAiUCTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, C O L O R M O  1 JULY 1988 APPENDIX B 



~~ 

Proleat Rodry Flats Plant ILOG OF BORING NO. 33-86 

ROCXY F U T S  

>-4.8 ' -Supla. 
lacovered 3.1/4.8'= 65a .  
:RAVEL: light olive gray 
( S Y  5 / 2 ) t o  olive gray ( S Y  
3/t): clayey s i l t  and sand 
natrix; quartzite pebbles; 
?oorly crortad: subangular: 
: n ~ n b l a 8 ;  d r y .  

4.8-6.8'-Smple. 
Recovered 2.0/2.0'~100~. 
GRAVEL: light olive gray 
( S Y  S /2 ) ;  clayay sand 
matrix: quartzite cobblss 
and gravel clasts: angular 
to subanqulat: moderare 
sorting; loose; dry. 

ARAPAHOE PORXATXON 

6.8-11.8'-Sample. 
Recovored 5 . 0 / 5 . 0 ' ~ 1 0 0 \ .  
6.8-7.0': GRAVEL: 
light olive gray ( S Y  5/71 : 
clayey sand matrix: 
quartzite cobble. and 
gravel clasts: angular to 
nubangular; modorate 
norting; loose; dry. 

7.0-11.8': CUYSTQNE: 
grayish yellov g r a a  
(5CY 7/2 )  t o  grayish 
oliva green (SGY 3 / t )  vim 
olive gray ( 5 Y  3/2) to 
graenish gray (SCY 6/11 
and dark y e l l w i s h  orange 
(L O Y R  6/6) stains: wall 
sorted; consolidated: 
fracture; f i r r r  damp. 

Rom8rkr Lo%!@ by: T. MuphY 

Project No. 
IOGT6222 Hydro-Search, Inc. Page I o f 2  



?rol.et: aodcy Flats Plant ILOG OF BORING NO. 33-86 i 
i I 

0.10 0rY.d 9/10/86 Coordlnatem E; 36960.9 E 21896.5 
Boring Yothod b l i ~  st- e r  around Surfrco - 
Iov 
'0.1 

11.8 - 16.8 ' - S u p l o .  
Racovarad 5.0/5.0 ' -100%. 
RQD 5.0/5.0 '=1001.  
CLAYSTONE: grayish yellow 
green (5CY 7/71  to grayish 
olive groan (5GY 3/2) vrth 
olive gray ( 5 Y  3 / 2 )  to 
groenrsh gray (5GY 6/1) 
and dark yellowish orange 
( l O Y R  6/6) atalns: Well 
SoRad: consolidatod: 
fracturad: fim; damp.- 

TOTAL DLPTE: 16.8' 

- 
Romark8 -by: T. MpphV 

Project No. 
1 0 6 2 2 2  Hydro-Search, Inc. Paw 2of 2 



;EOLOGIST(S): a 
)ATE: S/ZS/z7 

LOG OF BORING NO. 13- PAGE 1 O F 2  

LITHOLOGIC DESCRIPTION 

ROCKY FLATS PLANT FIGURE NO. 



LOG OF BORING NO. 33-@ PAGE Z O F  

GEOLOGISTW: 
DATE: %'/23/m 

LITHOLOGIC DESCRIPTION 

FIGURE NO. ROCKY FLATS PLANT 
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CLAYSTONE Sole os above 

CLAYSTONE As dove with obundmt iron sroining from ooprox 11 8 ft to 13 6 ft 

CLAYSTONE As hove with slickensides ot opprox 14 8 ft , ottitde 95 degrees 



WELL LM36 

WELL CONSTRUCTION SUMMARY 

n 

ELEVATION: GROUND LEVEL 6021 - 96 ' 
TOPOF CASING 6019*93' 

CONSTRUCTION nME LOG: DRILLING SUMMARY: 
- 26.75' kl~: 37.00' 

TOTAL DEPTH 

BOREHOLE DIAMETER 7?' 

START FlNlSH - 
TASK - 

ORlLLl NG: 
7k'' auger -- I 1234 -- -- - I -  - 

GEOPHYS LOGGING: 

CASING: 
2'' stainless I 

'i 
.f 
P i- 11/6 1610 I ~~ 

DRILLING FLUID ?bne -I- -- 
11/7 0824 
11/7 0856 
11/13 1 3 0  

11/7 0826 
11/6 1551 

-- -- 

- 

FILTER PL- 
CEMENTING: 

LEVELCPMENT: 

OTHER: 

WELL DESIGN: 

BAS IS: GEOLOGIC LOG & GEOPHYStCAL LOG - 

-- -- I 
I -  

WELL DEVELOPMENT 
see well Dwelo?lIlf3lt sunnary Sheet. 

- - 
-, --I- -- 
CASING: C I  5" 1.D- Steel Surf- CaSiIV 

:22" I.D. s. 5 tvue 316 stain- 
less steel, threaded and flush 
jointed. 

SCREW: S I  2" I.D. scfi. 5 tw 316 s t b  
less steel. threaded a d  flush 
iointed. 0.OIO'' w i r e  w r d  
screen. 0.25' welded botm CaD. 

CENIRALIZERS (see 

hl 
hl 

$ 
3 

I- o 
w 
7 
0 
K 
n 

COMMENTS: 

NO water encountered d u r k  drilling. 

FILTER MATERWL 32-42 Saia sand 
2.X1 - 26.60' 

CEMENT Porrland I 
0.00' - 2.00' 

OTHER 3 / 8 " e f q  
7 00' - 2 50' 

26.60' - 33.00' 

CONSULTING HYDROLOGISTS-GEOLOGtST 



ilev. 
I eet - Material Description 

ROCKY FLATS ALLUVIUM 

0.0-1.4@-Simple.  
Recovered 0.8/1.4=57%. 
TOP SOIL: moderate brown 
( ~ Y R  4 / 4 ) ;  silty c l a y :  
abundant fine to coarse-  
grained gravel  and small 
cobbles ;  moist. 

1 .4-5 .0@-S-p10.  
Recovered 0.8/3.6'=22*. 
CLAY: same a s  above: 

5.0-8.o@-Sample. 
Recovered 0.9/3.0 ' -30* .  
CLAY: same as above; wet. 

8.0-10.5l-Sample. 
Recovered 1 .1 /2 .5*=443.  
SANDY CLAY dark yellowish 

10.5-12.0*-Sample. 
Recovered 0 .8 /1 .5*=533 .  
SANDY CLAY: same as above 
with some FeO stains: 

12.0-15.5 ' -  N o  sample 
recovered. Cuttings 
i n d i c a t e  cobbles: clay: 
silt :  very wet. 

15.5-18.O1-Samp10. 
Recovered 2 .5 /2 .5@=1001 .  

inetr a t ion 
esistance 
Hows/Foot) 

20 4 0  m 

Hydro-Search, Inc. 



2O.5-23.O1-Sample. 
Recovered 2.5/2.5'=1002. 
SANDY CLAY: l ight  brovn 
( 5YR 5/ 6) ; micaceous : 
t r a c e  medium-qrained gray 
quar tz i te  gravel ;  
mottled: wet. 

23.0-25.5fi-Sample. 
Recovered 2.5/2.5'-1002. 
SANDY CLAY: same as 
above: wet. 

W A H O E  FORXATION 

25.5-30.S1-Samp1e. 
Recovered 4.3/5.0=861. 
CLAYSTONE: l i g h t  o l ive  
gray (5Y 6/1) : blocky, 
greasy: abundant FeO 
mottles:  moist to wet. 

30.5-33.0'-sample. 
Recovered 1.2/2.5'=48%- 
CLAYSTONE: 9-0 a s  above; 
moist t o  wet. 

TOTAL DEPTH: 33.0' 

enetration I 
esistance 
!bws/Foot) I 

20 4 0  



1 m 
PAiGE [ OF 4 LOG OF BORING NO. 

DATES DRILLED: 
ELEVATION 
CEOLOCIST(S): 

( I  

LlTHOLOClC DESCRlPnON 



ct ?&E, OF LOG OF BORING NO. 44 - 8 6  

I- I 

ML 
2.8 

- -1 

FIGURE NO. 
ROCKY FLATS PLANT 

. -  - 
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OATES DRILLED: 

ROCKY FLATS PLANT 
FIGURE NO. 
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r u  z w  u, u o  u u  
u w  a u  

16 /I 

1511 

28R 

GRAVEL in smo'y silty c lay  notrix - grovel ydmimtly red dwk oy, 

groded sard 
S~IQ~-K$IT to sub-mmded, mix noderote yellowish ~IMM with we f I 

L SILTY CLAI - dark ellowish o e llOYR 6/61, naderote plosticity, sa 
gravel (to 15 CR 1 7  , sone iron s oining, ate smd 

L Clo e Si It - dork ye1 lowisin oTm [loll 6/61 to very ple orange llOIR 8d i o  ye1 lawish gray (51 8/11, !me coriionoceous nateriol, troce iron 
s to1 n i ng 

II Clayey Si It - dr rk  ye1 louish range 11ON 6/61, sme el I scrted fine 
grained smd througnout, trace mrbmocm materials. 



SILTY amx lop of ~ o d c  
Urk ye1 lowish ~rmge 11OR 6/61 to yellowish roy 157 8/11, hi$ 

Fridie to friable 
losticity, trace smd IPossibly highly weot I erd cloystoml slightly 



+ ' J  + u  z c  
z w  w >  
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SHRE 
a o  u -  
W Y  i z  

Dln 
SIB L U  z n  

0 i 

7 
/--/ 

-7- 
/--/ 
-7-  
/- - /' 
- 7 - 7  
/- - /- 
--/-- 
/- - /- 
--/-- 
/- - /- 
--/-- 
/- - /- 
-7-. 
/- - /. 
--/-' 

horizontal to convoluted bedding 

NOTE No woter ercwntered dlring 61 I 119 



lev. 
eetl - Material 0 es crio tion 

d TOTAL DEPTH: 18.5' 

d 

20 

1% t r a t io n 
s18t anc e 
3ws/Foot) 
2 0  40 rn 

m 
Rocky Flats Planc LOG OF BORING NO. 61-86 17 r 0 led: 

.I Date Drilled i1/19/86 Coordinates N 36217.4  E 20608.7 

Boring Method HoLLcw Stan Auger Ground Surface Elevation 5999.31'  - 3 Other 8(@rt T08t8 

T i J l i  20 4 0  
I 

d - - 
- 
d 

& 

- 
-. - 
d - 



!O 

25 

3 0  

-3 5 

4 0  

-4 5 

-5 0 

3 1-86 WELL 

WELL CONSTRUCTlON SUMMARY 
L m T l O N  or C W R D S :  ELEVATION: CROUNO LEVEL 5999 31 ' 
X 36217.5  E 20608-7 

Rli l lNG SUMMARY: 

TOTAL DEPTH Well: 12.25' 
BOREHOLE DIAMETER 

Hole: 18.50' 
7\11 

TASK 
P g I T I l b a E P S Z f t l M e  - 

DRILLING: 1986 1%. 
7+" .mer ---- 11/19 1157 11/19 124' 

1-1-1-1- 

1-1-1-1- ---- 
1427 11/19 11/19 143 
1436 11/19 11/19 Ib(r 

---- 
FlLTER P- 

I-I-I-I- 

COUUENTS 

CONSULTING HYDROLOGISTS-GEOLOGIS 





LOG OF BORING NO. 61- 8(, PAGE 1 O F 2  

SEOLOGIST(S): &)n 

, I\ 

.? 

I 

ROCKY FLATS PLANT FIGURE NO. 



LOG OF BORING NO. 6,- Zb P A G E 2  OF2 

iEOLOGIST(S): iP/? 
I A T E  

!!j 
P -  

LITHOLOGIC DESCRIPTION 

/cc / /  

' ,  

ROCKY FLATS PLANT FIGURE NO. 
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1 

1 

1 
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U 
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-I 
F 
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0 
P 
P 
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UAISlllE lcp of Bekcck 
Gro ish orange llOIR 714 to yellouih groy 15N 8/11, est. phtici ty  mod 
to h I$, trcce sod VfG to corse 

UAYSTONE Gruyish ororqe IlOIR 7/41 to  ye1 lowish yoy 15Y 8/11, hi l y  weatherd, 
m o d  friable, Eeddirq not evident, sone iron stoining o$c~tumcews 
muter io1 
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LOG 
OF 

BOREHOLE 

L o c a t i o n  Rockv F l a t s  P l a n t :  S o l a r  Ponds Area ~ o r r ~ o ~ . / ~ o ~ l  w o e  spol  - ,q7 
~ 0 o r a l n r t . r  * N 37792 E 21209 G r o u n d  S u r i a c o  E l o r a t ~ o n  *5982*7'  
T o t a l  000th  3. 2 '   ato or L O V O I  E n c o u n i o r o ~  & 

Orllllnq Company 3ovles  B r o s .  Or l l lo r  5 .  Sharr, 
0.1. 0flll.O M.1p.r T .  Y e r r i t t  
Drtlline Yothoo Hollow Stem Auaer orlltine F I U I ~  None 

Loeeod DY J. Bacchus Chackod D Y  

$ t r t l C  

O . O l O @ h t  alto Y ~ n o a o r  

CUR, mammaor 
c~~~~~~~ Borehole  b a c k f i l l e d  w i t h  P o r t l a n d  Tvpe I Cement. 

*Coordinates and e l e v a t i o n  e s t i m a t e d  from topographic  map. 

Srnploo Colloatod 0 
LA1 h 0 Io o le  0 c r Ip t Ion hor t o r t o  ?ortormr 

t ARTIFICIAL FlLl/DISfURBED 

5 

10 

19 

' 21 

0-0.6':  SA=; moderate yellowish brom (10 YR 
5/4); s i l t  ud Clay, asphalt; sl ight  HCl reaction. 
0.6-1.2':  CLAY: moderate yellowish brom (10 YR 
5/4); dense; Large pebbles; caliche; dry. 

2.0-4.0' SAWpLg. 
Ruovmd 2.0/2.01 = 1OOX. 
CLAY: dense; Large angular ctratr of igneous 
origin: reacta u i t h  He\; sl ight iy  m i a t .  

4.0-5.0' surpt& 
Rec0vu.d 1.2/1.0° = 12OX. 
4.0-4.1': CLAY: sum aa above. 
4.14.35' :  layer of raphait 
4.35-5.0': CLAY: s u  as Layer a b o w  except one 
Large chmk of raduood: appear. to be a stake. 

5 .o- 8.0' swre. 
Ruowrcd  1.3/3.0' = 43X. 
5.0-7.7': CLAY: moderere yellouish kom (10 YR 
5/41 with saw apota of dark yellowish orange (10 
YR 6/61; sudy: si lty;  pebbly; claata are 
subnguhr to highly Mgular; dry. 
7.7.8.0': CLAY: apckrate r-ish brovl (10 YR 
4/61; sam comae sand: sl ight ly  m i s t .  

8.0-10.5' srnpip. 
Recovered 2.0/2.S1 = 80%. 
8.0-9.11: CLAY: sane aa above. 
9.1-10.0': W O :  ~mderate vetlowish brom (10 YR 
5 / 4 )  to dart yellouiah o r h e  (10 YR 6/6); M HCL 
reaction; vary poorly sorted; site range. from 
clay to wles; claata are very angular; dry. 

10.5-12.7' SIIIIPLt. 
Recoverad 1.6S/2.S0 = 66X. 
u#): smm as above; containa som subrovdrd 
snmtl cobbles; dry. 

12.7- 15 2' 
R r o M . d  1.2/2.5' = 48% 
12.7-13.2,: WO: mobrate reddish brom (10 YR 
4/6); c#lglamerotic sand; poorty sortad; s i l t ;  
clay ond larg. pebbles angular to s&rffnd.d; 
s d ;  alight ncl reut ian ;  ~IY. 

HNu Bactgrard.O.8 
W A  Backgran61.0 
Ludlum Bactgrovrdd).O 

backgroud 

0.0-1.2': Field 
Reading: HNw0.4(0.4); 
OVA=l.2(0.6). 

0.0-1.2':  field Sereen 
Sanpie: SWl87WtS- 

4.0-5 .0 ' :  R e d i m  QI 
Core: HNullI .4;  QVA=%.Z. 

No L d l r S  reding. .ban 

4.0-5 .0 ' :  Direct N i t  
S m i e :  SPO187oLoH. 

5.0-6.3': Reding 
Core: HNw3.4; OVA4.2 .  

5.0-6.3': Direct H f t  
Saapi.: SPO181050H. 

8.0-10.0': R d i n g .  OII 
Core: HNw3.4; WA=l.2. 

u: Reding. in 
Breathing Zone: nyuO.6; 
OVA.2.5. 

10.5-12.2': RHdingr QI 
Core: H N w l  .O; WA4.8. 

10.5-12.2': Ofrwt 
SP nit /Uppu 018711DH. Contact 

1 -- 
12.7-73.9': R.din88 ~ n -  
Core: nYvl.0: OVAe.8. 



L O G  
O F  

BOREHOLE 

LOCat lOR Rockv Flats  Plant: Solar Ponds Area ~ o r o h o ~ ~ / ~ ~ ~ ~  NO. sPO1-87(cont'd.) 
Coor~lnatoa Ground Surtaco E lo ra t lon  

t o t a l  000th  W a t o r  L o r o l  Encountorod 

Orllllng Company ~ r ~ l t o r  

Dmto Orlllod Horror  
Drllllng Moth04 Or1111r() Fluld 

Stat lc 

Commonta 
~ ~ _ _ _ _ _  

I I I I / 

15.2-13.9': UWOSTWE: yellwish gray (5 Y 7/21: 
ctem: mottled oxidation; dark yellowish o r m e  
(10 Y R  6/61: wll sorted, s m L L  s a M t  of Clay; 
slightly moist. 

Reconrad 1.5/2.5' = 60%. 
SANDSTOYE: -rate yellowish bron (10 YR 5/41 to 
yellovirh gray (5 Y 7/21: claystone sorted except 
Laat 0.15 ft here it is net to mist. 

17.7-26.2' SAMPLE. 
Recovered 2.35/2.5' = 94X. 
17.7.17.9': CLAYSTWE: light otive gray (5 Y 5/2); 
very fissile; no rand; moist. 
17.9-18.9': UNDSTWE: attemating bands of 
yellwish gray (5 Y 7/21 and dark yellwish orange 
(10 Y I  6/6); coarae-grained: tubrovdcd: moist to 

18.9-20.05': SANOSTONE: yeLLouish gray (5 Y 7/21: 
hishly stained with dark yellwish orange (10 YR 
6/6): fractures; wll conrotidated: fine to 
coarse-grained; no HCl reaction; moist. 

t t  
20.2-22.7' SAMPLE. 
R u o w r d  2.1/2.5' = 84%. 
SAllDSTONE: s u .  as above. t 

-3i i 
22.7-25.2' SMPt.c. 
Recovered 2.1 /2.5 = 84%. 
UNOSTONE: dark yellowish orange (10 YR 6/61 and 
yellowish gray (5 Y 7/2); f in-grained;  well 
consolidated; slightly moist. 

25.2-27.7' SMPlf. 
Recovered 2.U2.5' = %X. 
25.2-25.9': CLAYSTWE: dart yellwish orange (10 
YR 6/6) and yellowish gray (5 Y 7/2); s a d ;  dry. 
25.9-27.6': UWOSTWE: dark yellwish orange (10 
YR 6/6) and yellwish gray (5 Y 7/21; coarse- 
grained; dry. 

SAYDLTOI(E: s# as rbon ercept s a d  is f inr- 
m i n d .  

TOTAL DEPTH: 30.2'. t 

15.2-16.7': BcQock 
Smpie: sP018716M. 

20.2-22.S1: Oirwt ntt  
saapte: SWlIRlDH. 

22.7-24.8': R e d i n g .  on 
Core: n W . 2 ;  QvA4.3. 

22.7-24.8': Dtrect Hit 
Sapte: SPO18723DH. 

25.2-27.61: Reading. on 
Core: HNu = 0.3; OVA 
0.6.  

27.7-30.2': Redtngron-  
Core: 
0.6. 

M W  = 0.3; OVA = 
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ROCKY FLATSPLAW FlouRe NU. 
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1: 

I :  
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I .  

27 

1 :  
I -  

1 -  
1 .  

n :  
I -  
n -  

D :  
P -  
c 

n -  

r - :  
P -  o -  
I [ ) -  

l o :  
F -  o -  
1 1 1 -  

7: 

1 1 1 :  r - -  
P -  
I [ ) -  

T :  
. r .  
o -  
I [ ) -  

m :  
J .  
0 .  
n 

SPNDY FRAYEllY MY - grayish oroqe IlOYR 7/41, nod to  hi$ plostlcity, 
m e  silt, awx grovel size = 4 cm , colco~~~vs moteriol 

Sole os Obove, moderote ye1 lo~ish brow ilOyR 5/41, grovel content 
increased, lg mount of aspholt, pcrt of fence post 



5 
I 
I 
I 
/ 
i 
I 

I ! 
~ 

! i R.2 

n.8 

6R 

NO ME 

me silt, nax. size grovel 5'5 cn. 

IH Cloyey S i l t  - very 

$1 per sieve mol sis ot 18 5' to 19 5' 
Per field log m - Sandy Silt - VfGfG, dd pllmlsh 
IlOlR 6/61, m e  cloy 

b sn 
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L O G  
OF 

BOREHOLE 

C l A R P  m8H.Oe- 

Commortr Borehole b a c k f i l l e d  with Jortland fvpe I Cement. 
*Coordinates and elevation estimated from topoqraphic map. 

/ / - 
I 

10 

15 

2.0-6.0' SAMPLE. 
R u m r d  1.7/2.0' * 81%. 
C U I :  gr.yisk brow (5 YR 5/21; poorly rortcd, 
uith swrd s i l t  ud grmL; nu reoction uith HCl ;  
dty. 

L.0.7.0' SWLE.  
Rumred 1.7/3.0' = 53%. 
CLAY: ram IS 8bvo. 

T0t.L dcptk m8-d 8t 7.6'. 

7.6- 10.1 SAMPLE. 
RccomrH 2.7/2.5' = 106%. 

7.85-9.0': CALICHE: very p i e  or.nge (10 Y R  8/21, 
reacts violentky with n C l ;  s i l t  sire: dw. 
9.0-10.11: CUI: pLr yoLLouirk orange (10 YR 
8/61; caliche: resets violently with HCL; so3c 
angutor pchbLa; surd ud siit: d y .  

R e d j u t  dcpth. 

7.6-7.85': CLAY: U 

10.1-12.6' SAMPG. 
R U o W r . 6  2.6/2.5' 1 lo&%. 

ARAPAHOE FORHATIOW 

SAYDSTOlE: y e l t w i s h  gray (5 Y 7/23 with bvdr of 
tight yellouish orange; f ine  to coarse-grained 
S d :  c8iiche: cool: turns green uith cont8ct with 
HCL; dry. 

12.6-15 .I' SAMPLE. - - .- Ruovorod 2.7/2.5 = 106%. 
SANDSTOWE: smm 8s rbon exCtQt mottted uith 

a. .. -- light y . L L 0 u i . k  orange; the smd i s  coarser; 
slistttly m0i.r nooc tho b t t a  

d. .- - TOTAL DDTH:  1S.l*. 

d. 

- 20 r -- 

$Nu Bukgroud.0.9 
IVA B u t g r o v d  = 0.5-5.0 
~udlus E u k g r a r d  * 0.0 

No redings .barn 
bockgrand 

7.6-10.1': upper contact 
S n p i e :  S P 0 2 0 m .  

Srrpke: 5PO28711Cf. 
10.1-'2.6': Cmtut 

12.6-15.1': 8-k 
SW~.: SPO28713u- . 
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LOG 
OF 

BOREHOLE 

CSARP maragor 
c ~ ~ ~ , . , , ~ ,  Borehole backf i l led  w i t h  Portland Tvoe I Cement. 

*Coordinates and elevation estimated from topographic map. 

-+i 

ata in 

.a *s .O' 
Ruolmod 0.611.0' s 6Qx. 
CUI: s k u  above except a tar90 wartrite 

wtos to 2.5. d i ra r tu ;  c t u t s -  r o .  f r a  
to W h r ;  moist. 

5.7-6.S': SAY): -to w l l ~ i h  kan (10 YR 

---- 
I F  *:-I<-:* 

10.5- 12 .I' -E. 
Ileconr.6 1.512.51 = 52%. 

tlttl. clw; no mt reut ia .  

' 20 1 

I 
10.3-11.6': R . d t c p .  an , 
cor.: nl(v0.5: QvA.J.6. I 

t 

i 



LOG 
O F  

BOREHOLE 

L Ct h 010 a1c 0 ac r 10 t 100 

i 
.- YR 5/41: v o y  poorly sort&; clasts are hiohly 

ngular; clay, s i l t  ud tud; saturatcd: 
w a n t e r e d  wtor tablo at t h e  top of the M. .- 

ARAPAIKE FORMATIW 

a m  

- =  catjche; semi-mist to dry 

*. 
Rewered 1.7/2.Sa = 68%. 
CUYSTWE: t# as rban except getting 5- 

.= m a r  the bottar of tho M. 
Total depth with p t w  11.9'. 

*' Adjust depth. 

13.2-14.4~:c~~~~~o~E: tight olive grov (5 YR 312); 
rPttlrd light brou, (5 YR 5/6); m e ;  pockets Of 

reaction; moist to wet. 
18.0-19.7': SILTSTCUE: dark yo1 1oui.h ormge (10 
YR 6/6); tm coarse-grained r u d  Cl8StS; pockets 
of caliche; dry. 

TOTAL DEPTH: 20.4'. 

Srmploa'  Colloetod e / Othor t o r t r .  ?ortorn  

17.9.19.7': 1edinos-m 
Core: nwuO.3; WA4.6. 
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I NOTES: ckclcrd: 
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* ROCKYFLATSPW FIGURE N e .  
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R.3 
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I :  

P -  
a -  

1: 

L -  

L 

F -  

2: 
n .  

0 :  
t - .  
e -  
0 -  

m :  

n -  
F -  
e -  

r :  
k .  
e -  
n -  

o :  > .  
e -  
n -  

" G P  GpAvEL - very llght 9My (til1 to dlul light sray IHbl, 
poorly goded, MX size 7 m , caliche rind occurs d gwel 0 0  

0 0  

0 

I .  0 I 

0 0  - 

ff: At 8.6 ft the coli& rind is absent, otherwise (B obme nith 
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L O G  
OF 

Q BOREHOLE 

Locatton Rockv Flats Plant; So l a r  Ponds Area B ) o r o ~ o l o /  W O I I  N O .  SPO4-87 
c o o r a l n ~ i o r  * Y -17561 F 31F(7() Giound  S u r f a C o  E l o r a t i o n  "5971.8' 
T o t a l  Oopth 3 7 . 0 '  w i t o r  L O V O I  E n c o u n t o r 0 0  12.0' 

O r L l l l n ~  Company Sov les  B r  o s .  O r l l l o r  W D  
O a t 0  Orlllod October 30 and November 3 and 4 ,  n o l p o r  L ?ierrltt 
O r ~ l l t n ~  Yothod Hollow Stem Xuner 1987 Orl l l lng fluld Xone 
L O g @ O d  OV J- R ~ p p b y s  C h o c k 0 0  @ Y  

s t a t i t  

O.OlO*lit SN. Y.(H+.).6' 

CEARP I l ~ rooor=  
Cornm.rt8 Borehole b a c k f i l l e d  with Portland Tvpe I Cement. 

*Coordinates and elevation estimated from t o p o g r a p h i c  map. 

S a m r l e r  C O I I . c t 0 ~  .I 

Llthologlc 0 o r c r l e t l o n  hor  T O 8 t 8  ? O f t O r ~ m O d  

I I I I - 
ARTlFlCIAL FlLL/OISTURBEO 

5 

10 

& .-r, y 
0.3-0.9':  CUI: moderate yellowish bron (10 YR 
5/4); sand; s i l t  a d  pcbbla; clasts are a g u l a r  
to subrovdcd; sl ight reaction to HCL; motst. 
0.9-1.2': IGNEQIS ROCK: 5- fr8CtUrclr. 

2.0-4.0' SAMRE.. 
Recw8red 1.7/2.0' 85%. 
GRAVEL: k k y  b r m  (5 YR 2/2); cobbles to 4 
inches in di-tor, held togother uith clay; I# 
HCl rertion: mist. 

4.0-7.0' SAMPLE. 
Recovered 1.8/3.01 = 64%. 
C.0-4.8': GRAVEL: sam  as .born. 
4.8-5.8':  CALICHE: v e y  p i 8  or- (10 YR 8/2); 
s i l t ;  smll -tar cobbles similar t o  the ctasts 'A above: dry. 

7.0-9 .5 ' SAMPLE. 
Recovered 1.7/2.5' = 6Bx. 

8.3-8.7': GRAVEL: uith calich8. similar to caliche 
7.0-6.3': CALJCJIE: su OS .bow. 

15 

above; dry: spotted uith mist w e n .  

d 

12.0-14.5' S U I P l ~ .  
Recovered 2.912.5' = 116%. 
12.0-12.2': GRAHL: I1Pd.COt8 yellowish brow, (10 
YR 5/4); cam clay a d  sand; u8t. 
12.2.14.5': CLAYSTOWE: light olive gray (5 YR 
5/21: nmttted uith dark yellowish or- (10 YR 
6/61: mist. 

- 20 

HNu Bwkgrovd .) O.b.O.5 
OVA sackgrand - 0.6-3.6 
NO ~udlcn readings taken 

2.0-3.7': Readings on 
Core: HNu = 15; OVA - 
O.C. 

4 . 0 - 5 . 1 ' :  Reading orI 
Core: H N u 4 @ ;  OVAd.2.  

7.0'r Readings in 
Breathing Zaw:  i iWt.2: 

7.0-9.5': Readinq. Q1 
Cor.: H N w E O :  OVAd.2. 

OVA=~.Q. 

7.0-8.7': Direct 
H i  t/Upper C m t w t  S r p i O :  
SP0W);IoIDH. 

(0.51: Reding. in 
Breathing L a w :  "u4.6; 

9.S-11.1': Reading. on 
Core: nnw20; ov~r7.8. 

OVA.2.5. 

9,5.11.1': Direct 
n i t /Cmtrt  Saw&*? 



LOG 
OF 

BOREHOLE 

~ o c r t l o r ,  Rockv Flats Plant: Solar Ponds Area ~ o r a k o ~ a /  wai l  NO. SP04-87(cont'd.I 
COOrdln.tOa Ground l u r l r c e  Elavrt lon 
t o t a l  009th Watar Lerol  Cncountarad 

Orllllna Company Orll1ar 

Data Orlllod noloor  

Or1111nm Yethod Drllllnm IIuld 

l t a t l e  

Comnonta 

14.5-15.1': CLAYSTWE: light olivo gr8y (5 Y 512) - stair& with dark yettowish or-. (10 YR 6/61: 
blocky structure. corwretiu-6 of caliche; mist. 
15.1-17.0': s m  88 8-0; Wt. 

17.0-19.5' ShMPlp. 
fccanred 2.6/2.5' = 104X. 
17.0-17.2': CLAYSTWE: s- 8s m. 
17.2-18.3': CLAYSTWE: dark yellwish ornge (10 
YR 6/61: slightly moist. 
18.5-19.5': CLAYSTWE: o l i m  grry (5 Y 3/21 

, mottled with duk ycklowish or- (10 YR 6/6) ;  
vory atightly mist. 

19.5-22.0' SIJIPLP. 
Recanred 2.6/2.5' = 104X. 
CLAYSfWE: t- 88 .born. 

22.0-21.5' SAMPLE. 
Recmred 2.5/2.5' = 1oOX. 

except 8 little more 

24.5-27.0' S W Q .  
Rocmrod 2.5/2.5' = 1oOX. 
24.5-tS.0': CLAYSTWE: S ~ C  as lbovcr exclpt Lws 
sand, mcc conrolldated and dry. 
25.0-27.0': CLAYSTWE: olive gray (5 Y 2/21: sane 
coal: slightly rudy: dry. 

Ruwrred 2.5/2.5' = l o a .  
.tUYfTWE: sam as  abow except layors of 
oxibtim frm 0.2 to 0.4 ft in thicknes8: dark 
yeitwish or-. (10 YR 6/6);  9r.b. f r a  pue 
cl8yrtone at tho top to very sur)y clryrtU98 at 
tho bottom; pockets of calicho in uucethered 

27.0-29.5 ' SWY. 

t t t- - hc) ' I I 

Srmploo Collaote4- or 
t e a t s  C w t o r r o  

14.5-17.0': Rdingl an 
Coro: HNvl .0 :  WW.8. 

11.5-17.0': Field tcrrrn 
Reading: 
Haur650C0.5 1 : 
ow3.6ma.  

16.5-17.0': f tdd  t e r n  
Supl.: SPoa7lSfS  

17.0-19.5': Rdi- On 
Coro: HNw45: WAm3.2. 

17.0-19.5': Of-t Wit 
sanpte: spoLa7l7DDI. 

19.5-22.0': Redim an 
Cor.: H N d ;  WMs.0. 

19.5-22.0': D i m t  Wit 
sulpto: sPo6azQM. 

32.0-24.5': Rdlm Oft 
Cor.: HNu = 6%; QVA 
30. 

22.0-21.5': Oirrt Hit 
sanpt.: S P O a N D I .  

24.5-27.0': Redin08 Oft 
Coro: I N u d S ;  WM3.0. 

24.5-27.0': Di-t Hit 
sulptr: SPWnSDH. 

27.0-29.5': R d i m  an 
Coro: HNw6.0; WM.8. 



LOO 
OF 

BOREHOLE 

Chockod BY s ~ t o  uanasor 
G.OlO@i.t 

C E A R I  Y a n a v r  
Commontr 

S i m p l o r  Col loctod or 
Llthologle Ooacrtptton h e r  T e a t 8  Portornoe  

t + t 32.0.Y.5' SruCPlE. + Recwrred 2.7/2.5' 1 W .  
CUYSTOlE: dark yellowish orngo (10 YR 6/61 
mttid uith grayish or- pin& (5 YR 7/2): very 
thin HI of cmL;  ncl reaction; urathered; 
s l ight ly  mist. 

yelt0ui.k Wng. (10 YR 6/6); twdy; c0nt.i- SQI 
c m l ;  dry. 

TOTAL DEPTW: 37.0'. 

t 

32.0-34.5': R8ding. Q) 

Core: HlUo.2; O V A 4  .a. 
32.0.34.51: Direct n i t  
srrpte: spwnan. 

36.5-37.0': Redings on 
Core: s lYUo.0;  aVA4.5 .  

36.5-37.0': Ftdd Sc?m 
Reding8 nluo(o.0); 
WA.O.a(o.8). 
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r a  
z w  w >  
0 0  u u  w w  

m 
Fww 
SIZE a a  

I ,  

1/11 

f l 4  

85 I1 

103 

111.1 

1/12 

1 I1 7 

0 d.B 

GRAVEL - lt oy IM1, mtly sub-rownded crtificiol slrfoce pl, box 
size pox IS m, s m e q l w  to 5d ~r, 

fine to c m ,  some si 1 t 

~ysr r t  
size 6 GI , motrix colcorm sa-@ cloy, T es plus p" low to A,d 

GC Cloyey kovel - rove/ ned groy iN51, dcntmtly cngulor, mod to uell 
grode motrix d! yellwish bruin IlOf4/21, est plmt., mal to h i h  
sme P ine smd, tad sarting 

~. 

GRAYEL - os obove, we caliche motfix hich olso ha some biotite 

I I  I 



9RS 

.5 R.S 

36h 



5 n.! 

B R.! 

7 n. 

c - /- - /- 
7--/-- 
--/--/- 
7--7-- 
- - /- - /- 
7--/-- 
- -  /- - /- 
-7- -/ - - 
- -  /- - /- 
7--/-- 
- - /- - /- 
7-7-- - - /- - /- 
7-7"- 

- - /- - /- +-+- snn UAIST~~: Yellowish 9 ~ y  151 8111 to grrj~sh ~rolge ~lOfl7141, rad. weotherecl 
$1 lrhtlv tn mvt frrnhlp trm crb moterid tm in WEUS 



!mr 

I 

5 R.5 

B 12.5 

- - /-- /- 
7-7-- 
- - /- - /- 
7--7-- -- /- - /- 
7-7-- 
- - /- - /- 
7--/-- - - /- - /- 
7--/-- 
- - /- - /- 
7-7-- 
- - /- - -/- 
7--/-- 

qLqL: SILTY UAYSTONE As hove, highly weorhered, mod frioble, bddiq not evident corb - - /-- /- moterial corn, led prints visible ot tT of section 
7-7-- 
-/--/- 

SILTY IXAYSTDf Very le or0 e IlOYR 8/21 to pie ellowh brow {lUlR 6/21, colcr 

bedditq hi$ly ueothered, sAld t o  hi$ly t'rioble 
actw r !  ly lies etwem these tw lld 7/21 possible new hcrizontol 
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LOG 
OF 

BOREHOLE 

~ o c a t i o n  Rockv Flats Plant :  Solar Ponds Area w o ,  SPO5-87 
~ o o r d ~ n r ~ o a  * N 2 2 8 a T  
T o t a l  Oopth 21:8' ~ a t o r  ~ e r . 1  t n c o u n t o r o d  15.3' 

Drlllln* Company Bros. Orl l ler  R. 
Osle  Orllled ,Vavrr1&0t 5 & 6 .  1987 

Logged I t  J. Bacchus 

tn- G r o u n l  8 u r r a c o  f lora l ton *S971.6' - r- 

statbe 
_I -- 

nolpo,  T. Yerrl t t ;  S .  Bradfield- 

ortlllng Method Hello v Stem Auner o?llll*g Iluld None 

toinaontr 
*Coordinates and elevation e8tinutcd from topographic map. 

T 

5 

SOIL: mdorato yoL lowish bron (10 YR 5 / 4 ) :  rOOt8; 
rud; c1.r; s i l t :  dry. 

R e c o n r d  1.3/2.0' * 6%. 
GRAVEL: c*rky y.tlauirh kon (10 YU 2/2> wit 
cobblr;  pdMn: s a d ,  s i l t ,  ud c l y ;  MgIJiar 
pr t i c l r ;  mot to m i s t .  

4.0-4.7': CRAWL: n 8bouo. 
4.7-7.0': CLAY: 6 r k  roddirh kon (10 R 3/41: 

9- 
Rocovord 1.112.S' 44% 
UWOI 
tho bot ta .  

Total depth of borrholr .Lyvd 12.8': djut 
e* 
12.8-lS.3' Ul lpCC 
RUovmd 1.6/2.S* 8 66% 

s- n- .ban uc.pt sl ight ly  mirt mr 

UWDt light 0 t h  gray (S Y 5/2); rrll cobblr; 
pebbtr; 8fkt; c l y  clast8 are mqular; slight ml 
rrutfon: uot on t q  0.3 ft; rplat  in tho r r t  of 
tho M. 

I d R& anly). 

Cor.$ nWu3.0; Wh&& 
9.S-10.6':-*- 

12.8*14.4': Reding. 
Coros m . 2 ;  wM2.c 



LOO 
O F  

BOREHOLE 

Cemmortr 

Clthologlr Dorrrl?tlor 

S 1 6/41 to light @ti- 
Srw (s I 5/21 .mittad with dock ydlouirh or- 
(10 YR 6/61; blocfy structure; no Kl rowtion; ' t  m0i.t to mot. 

4 - 4 -  

19.8-ZP .8* m. 
Rrconnd 2.U2.01 = 110%. 
CuYsloyt: S r r  n rbon except s a l 1  pockets of 
uti&.; mist. 

TOTAL D€?TH: 21.61. 

I I .- I 40  - 

17.1.19.11: f f ~ l d  t c w  
RedinOIt wrrO.O<O.O); 
OVA.O.I(O.4). 

19.8-21.1*:. Cfdd 
R a d * - :  HNd.O<O.O): 
aVA4.4<0.4). 
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* 
+ a  
z w  w >  0 0  
L O  w w  & a  
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: I  I I 
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1 
I 

D 
I 
n 

R 
ll 
P 
n 

n 
9 
c n 
~- 

T 
9 
0 
0 

m 
d 
c n 

N 
Jd 
c 
n 

;P GRAVEL - li$t goy MI oylr to  sub-romded, well @ mx size 
7 CB , sone cloy, trace of mot frqmts 

;P As above, at 3 3 ft cloy froction increases ad cloy fh3ses from dim 
drk yoy IN41 to dork reddish bran [ill 3/41, tm of d 



I3 n.r 

B n.r 

0 A9 

0 m.s 
Nom 

Cloy - yellarish pry (SI 7/21, high plasticity, trow $ silt. 

CUIISTM: 1 ofBe60dr 
le f lowish gay I5r 7/21, hi# plmticity, tm OT silt 

MTSTM: As h e  ~ith color Ehoge to gcrlish ormge i l~7 /0  ot 19.3 Ft. 
th.oJgl W.8 ft. 
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L O G  
O F  

B O R E H O L E  

Lo90.d 81 J. Bacchus 
~ O o l o g l a t  

c f  ARP UanagOr 
Comn.,,tr Borehole b a c k f i l l e d  w i t h  P o r t l a n d  Tvpe I Cenent.  

*Coordinates and e l e v a t i o n  est inatea from topographic map. 

$amplor  C e l l o c t o d  o 
L l t h o l o g l c  D o s c r l p t l o n  h o r  T o a t r  C o r f o r m r  

- 0  i 1 

5 

10 

15 

ARTlFlCIAL Flll/OISlURBEO 

0.0-2.0' SAMPLG 
Recoverm O.7/2.Oi = 35%. 
0.0-0.4':  SOIL: dark yellowish brawn (10 YR 
6/21; sa*; grass a d  roots: wet t o  moist. 
0 . 4 - 0 . 7 ' :  CLAY: madcrate yetlouish brow, (10 YR 
5/41 mottled with very pale orange (10 YR 812); 
caliche; sand; -11 angular coebles; moist. 

2.0-4.0' SAMPLE. 
Recovered 1.7/2.0i = 85%. 
CLAY: s a m  as above, except slightly larger 
clasts; moist. 

6 . 0 - 5 . 0 '  SAMPlE. 
Recovered O.O/i.O' = 0%. 
QUARTZITE: angular block. 

5.0-8.0' SAMPLE. 
Recovered 1.5i3.0' = 50%. 
CLAYEY SAND: dark yetlouish orange (10 YR 6/61; 
large angular pebbles; slight HCl reaction; dry. 

8.0-10.5' SAMPLE. 
Recovered 2.412.5~ = 96X. 
8.0-10.0i: SOIL: dusky brom (5 YR 2/21: roots: 
clay, sand, silt, and &Ll angular co&l&; dry. ' 
10.0-10.41: SAND: pale yellowish brow (10 YR 
6/21; contains clay and silt; small angular 
co&les; no HCl reaction; dry. 

1O.S-13.0' SAMPLE 
Recovered 1.9/2.51 = 76%. 
CALICHE: very pale orange (10 YR 8/21; sand, 
silt, clay, smtt cobbles and pebbles; clasts are 
angular; dry to slightly moist. 

13.0-15.5' SAMPLE. 
Recovered 1.3/2.5' = 52X. 
CALICHE: SMT as above exceot the samle  is 
coarser at the bottan. 

15.5-18.0' SUPLE. 

CALICHE: s a m  as above bit not as coarse: more 
'Recovered 1.2/2.S1 - a. 

S m t l  angular cobbles; slightly mist. 

HNu B x k g r ~ . 7  
OVA Backgrardr0.8 
Ludlur Backgroud4.0  

4 0 . 0 - 0 . 7 ' :  Redings on 
Core: HNu = 0.2: OVA = 
0.7. 

0.0.0.7' :  Field Screen 
Readings: HN&.L(O.~);  
OVA=0.6(0.61. 

2.0-3.7': Readings on 
Core: nNur0.6; OVA-0.7. 

2.0-3.7': Field Screen 
Rewi ngs : HNU2400(45 1 ; 
WAto.8(0.61. 

2.0-3.7': Field Screen 
sampte: SPOdalOZF 5. 

5.0-6.5': Readings on 
Core: HNur0.4: OVA-0.8. 

5.0-6.5': Field Screen 
Readings: HNurO.L(O.4 1: 
O V A 4  . O( 0.0 1. 

8.0-10 .4 ' :  Readings on 
Core: HNwO.0; OVA=1.7. 

8.0-10.4':  Oirctt Nft 
Sample: SP068708DH. 

16.5-12.4': Readings on 
Core: ~~1p5.0: OVA-1.9; 
Ldlupl. 

10.5-12.4': Oirect Hit 
Sanpte: SP068711DH. 

13.0-14.31: Readings on 
Core: HNurl.2: 

4 
13.0-14.3': Oirect Hit 
Sarpte: SPO68713OH. 



8rmplor Col loctod or 
LitholoqLt O o a c r l p t l o n  hor  T o r t @  P o r f o r m o  

I I I 

ARAPAHa FORMAT ICU 

18.0-20.5' SAMPLE. 
- 
Ruoverea 5.0/2.5' 200%. 
CLAYSTONE: light olive gray (5 Y 5/21 mottled 
with dark yellouish orange (10 Y R  6/6); sane sard 
near the boftan of the rm; pockets of caliche: 
molSt. 

20.5-23.0' SAMPLE, 
Recovered 332.5' = 132%. 
20.5-21.0': SANDSTONE: dark yellowish orange (10 
Y 6/61 mottled uith very pate orange (10 Y R  8/2); 
grains are uell rardcd; high ammt of caiiche: . uell  racndcd petbles; dry. 

- 21.0-23.0': CLAYSTONE: Light olive gray (5 Y 
6/21 mottled uith dark yellouish orange (10 Y R  
6/6); pockets of sand; no caliche; slightly moist 
to dry. 

Total depth of borehole measured 23.2'; adjust 
depth. 

23.2-25.7' SAMPLE. 
Recovered 2.5/2.5' = 100%. 
CLAYSTDNE: sam 8s above. 

25.7-28.2 I SAMPLE. 
Recoverea 2.8/2.5' = 112X. 

weathered; contains sand near the top of the run; 
. -- CLAYSTONE: olive gray (5 Y 3/2); slightly 

dry- 
r t 

28.2-30.7' SAMPLE. 
Recovered 3.0/2.5' = 120%. 
CLAYSTOWE: olive gray (5 Y 3/2): mottled uith 
light broun (5 YR 5/6); slightly. s a w ;  blocky 
Structure; dry. 

TOTAL DEPTH: 30.7' 

15.5-17.7': R e d i n e s  on 
Core: nwrPl.0; WA83.0. 

15.5-17.71: Oirect Hit 
sanpie: SPo6117160H. 

18.0-20.S1: Redings on 
Core: nnrPO.0; WA=2.3. 

16.0-20.5': Oircct nit 
Sanpte: SP068718DH. 

20.5-23.01: R e d i o q s  on 
Core: H N d . 0 ;  WA=Z.O. 

20.5-23.0': Direct Hit 
sanpie: SP068721DH. 

23.2-25.7': Redings on 
core: nYu = 2.2; OVA = 
7.4. 

23.2-25.7': Direct hit 
saapie: SPO6872cDH. 

25.7-28.2': Redings on 
core: HMu = 1.0; OVA = 
6.4. 

25.7-28.2': Direct hit 
sanph: SPo611726DH. 

28.2.30.7': Redings on 
core: nnu = 1.0: WA = 
1.8; Ludlun = 5. 

28.2-30.71: field screen 
readings: HMU 
l .O( l .0) ;  OVA = 1.U1.4).  
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* > A  
C U  c c  z w  Y >  

0 0  o w  
L O  VI- 
w w  w z  

w >  D C  

n u  c n  
i 

CKCAEOUS GRAVE111 CLAY - noderote yellowish brom I101 
5/41, R ~ J  plost , sow sond, ma ywel size 3 CR 

I 
SMOY GRAVEL - dork el IOWIS~ brom WiR 4/21, ongulcr - sh- 
onaulcr, wd arak dy , mox size = 2 5 c n ,  sone roots Note cwe is 

A\ pdsibl'y upsid doun in box 

kj %IRE 
\ 

Cl GRAVEllY SAMY BAY - IVFG -HN, pph wmge (10YR 7/41, 
mal plost , nox grovel size = 7 5 cn , sone colcorews sdlteriol 

I 

GC SANDT GM%l - mouerote yelioui$ brom MR 5/41, ongulcr t o  sub- 
o ulcr, mod to we1 I groded, mox size 6 5 cm , sore cloy, st i$t ly 
co ? corews 

3 v v  GC Srne os obove dusky yellowish brow 11ON 2/21, ma. sue = 6 0 cm , t2A not colcorews 



B 
U 
w 

3 

W 
J 

Q I r n  

i a  
Z W  w >  
0 0  u o  w w  

c a  rn 
@An 
SIE alr  

8 / 2 4  

mi 

In5 

0 3 1 1 i  

0113 

I 1 
1 
I 

E CKUREUIS #MY GRAVEL - motrix color goytsh ormy (1OR 
7/41, orgulr to sub-mylor, ma size = 4 5 cm., rad. - uell gdd, 
sme cloy 

GC Soe os obve 

NO ME 

- -  
CLAYSTONE Top  of kkock 

T o p  2 5 ft - ye1 h i sh  goy 15'1 8/11, ~ c d  plat , sone iron stoining os 
mottles, SOE colcite in froctures md os Bottles, cluptme mtrix IS 
sli tly culcreous Bottom 15 ft Soae os obove, groylsh o q e  
I10 !k 7/41, sm FG-HG dstme 
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L O G  
OF 

BOREHOLE 

~ o e a i r o n  3@ckv  Flacs  Plant; Solar Ponds Area g o t O k o i r ,  W O I I  N O .  SPO7-87 

Loqg.4 Bv J. Bacchus 
O.oloelrt  

C t  A l p  Urrr9.c 

Corrm.rtr Borehole b a c k f i l l e d  with Portland Tvue I Cement. 
*Coordinates and elevation estimates from tooocrapnrc nao. 

" 
I I 

ART1 F ICIAL F l l L / D I  STURBED 

CLAY: moderate yetlouish brow (10 Y R  5/41: Wnrkl 
angular cobbles; ppbtes; s a d  and s i l t ;  g rew 
grass and roots; caliche; mist. 

- 5 x------- * 
ROCKY FLATS ALLUVlUII 

2.2-2.5':  GRAVEL: dark reddish broun (10 R 314); 
ctasts are very angular qU.rtzite: clay in ktww 
clasts; very sticky; moist. 
2.5-3.8': C U I :  m~dcrate brown (5 YR 4 / 4 ) :  
pebbles: s a d  and s i l t :  dry. 

4 . 0 - 5 . 0 '  SAMPLE, 
Recovered 1.2/1 .O' = 120%. 

71-14 /I CUY: sam as above except mrh Larger clasts; 

- 15 

. - .  

8.0-10.5' SAMPLE, 
Recovered 2 3 2 . 5 '  = 9ZX. 
8 .0 -8 .5 ' :  CLAY: SM as a w e .  

_- 
5.0-5.8': C U I :  S m  a~ a m .  
5.8-6.3': CLAY: &sky yetlouish brow (10 YR 
2/2) a t  the top grading to dark yellowish orawe 
(10 YR 6/15) at the bottm; grovel, sard and S i l t ;  
Dockets of caliche: s l id r t l v  moist to dry. 

8.5-10.3': CLAY: dusky brou, (5  YR 2/21; rWtS; 
caliche; cobbles; sad; ptbler;  s i l t ;  mist. 

10.5-13.0' SAMPLE. 
Recovered 1.7/2.5' 
10.5-11.3': CLAY: 

5 68%. 
S- as above except s l i ght l y  

more mt. 
11.5-12.2': SILT: p r h  yellwish bron (10 YR 
6/21: c la s t s  of angular pbblrr a d  coarse-grrind 
sand; no nCL reut ion ;  dry. 

~ r n o r e r  Col loc lrd  i O t h r r  t o a t @  ? o r l o r ?  

HNu BwkgrOWd = 0.0-0.8.  
OVA 8 u k g r o v d  0.0-0.6. 
Ludlur S u k g r a n d  = 0.0. 

0.0-1.81: Reddings on 
core: 
6.0. 

0.0-1.8': Direct h i t  
saapm: S P O M m N .  

MNu * 0.1: OVA = a 
2.0-3.8': Readings on 
core: 
11. 

MNu 8 4.0: OVA = 

2.0 .3 .8 ' :  Direct hit 
saapte: SPOM'TOZDH. 

~ . 0 - 5 . 0 ' :  Readings on 
core: HNu = 0.8; OVA 
0.0. 

~ . 0 - 5 . 0 ' :  Field screen 
readings: MNU 8 

O.S(O.5); OVA = 0.6(0.5).  

5.0-6.3':  Reading. Q1 

core: 
0.0. 

5 . 0 - 6 . 3 ' :  FieLd screen 
readings: MNU 
0.5(0.5); OVA = O.C(O.4). 

8.0-10.3': Reading, on 
core: HNu = 0.s; OVA = 
0.8.  

8.0-10.3': Field screen 
readings: MNU = 
0.3(2.2); OVA = 6.N3.2) 

MYU = 0.6; OVA = 

8.0-10.3': Field 
sulpt.: S P O M 7 0 8 m  

10.5-12.2': R e d i m  OP 
Core: MNu 1.0: OVA 
24. 
10.3-12.2': D i rect  h i t  
s q h :  sW7871101. 

?ago- o f  3 
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L o c r t l o n  Bpckv C l 2 , y q  p 1yu. C p l s y  D-nds Area B o r o k o l o /  Wol l  N o .  S?07-R7(rnnt1d.\ 

c oorolnr to8 G r o u n d  S u r t r c o  E l ~ r r t l O t ~  

T O 1 8 1  Doplh  W r t o r  L o v o l  Encountor04 

Orll l lns Company Or111or 
S l r t l c  

0110 Orlllod H0lp . f  

Drllllnq Yo lhod  or lt l tng F l u l d  

7 

C ommontr  

13.0-15.5' SAMPLE. 
Ruwered 1.8l2.5' = m. 
13.0-13.8': SILT: seum as above. 
13.8-14.8': CLAY: mottled dark grecnish yetLou 
(10 Y 6/6) and griyish olive (10 *I 4/2); s a d ;  
silt; petbles a d  wrvll cobbles; moist. 

15.5- 18.0' SAMPLE. 
Ruwcred 1.2/2.5' = L8x. 
SANO: gr8yish orango (10 YR 714); coarse; Clay: 
largo angular -le:,; high of caliche; 

18.0-20.5' SAMPLE. 
Recovema 1.3/2.5' = 52%. 
SANO: S a m  as above krt more coarse; uet. 

20.5-23.0' SAMPLE. 
Recovered 3.W2.5' = 155%. 
20.5-21.31: SANO: same as above. 

21.3-23.0': CLAYSTONE: light o l i v e  gray (5 Y 
5/21 mottled with pale yellwish orange (10 YR 
8/61: dmse; moist. 

23.0-26.0' SAMPLE. 
Recovered 5 . 0 / 3 . 0 '  = 167%. t t  CLAYSTONE: sane as above. t 
26.0-28.5' SAMPLE, t t t  Recovered 3.0/2.5' = 120%. 
26.0-27.2': CLAYSTONE: same 8s above. 
27.2-28.5':  CLAYSTOWE: olive gray (5 Y 3/21: 
mottled with light brown (5 YR 5/6); dense: dry. 

-JC 

28.5-31.0' SAMPLE, 
Recovered 3.3/2.5' = 132%. 
CLAYSTONE: tm as above. =I t t 

TOTAL OEPTU: 31.0' t t t  

13.0-1L.8': Redinga on 
core: HNu = 0 . 4 ;  OVA * 
30. 

13.0-14.8': Direct hit 
sanpke: SPOM7lsDU. 

15.5-16.7': Readinga on 
core: HNu = 1.0; OVA = 
11. 

15.5-16.7': Direct hit 
 anp pie: SPOM716oH. 

18.0.19.3': Readings on 
core: HNu = 0.6; OVA = 
11. 

18.0-19.3': uater table 
sangie: SPO787lWT. 

20.5-23.0': Readings Qc) 

core: HYu = 1020; OVA 8 

2.0. 

20.5-23.0': C w t K t  
saapte: SPOM721CI. 

23.0-26.0': Readings on 

5.2. 

23.0-26.0': Bedrock 
sanple: SPOMNBR. 

core: HNU = E; OVA 

26.0-28.5': Reodinga on 
core: HNu = 0.4;  OVA = 
4.0; L lA lua  = 2. 

26.0-28.5': Direct hit 
sanptc: SP07872tOJt. 

28.5-31.0': Readings on 
core: HNu = 0.6; OVA 
0.2; L u d l u  8 1. 

28.5-31.0,: Field s c r m  
readings: RYu = 
140(140); OVA = 0.5(0 .&) .  
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1 

POCKY FLATS ALLUVIUM 

0.0-2.0' SAMPLE. 

SANDY CLAY: moderate brown (5 YR 
4/4); numerous quartzite  pebbles and 
cobbles; some roots; dry. 

- Recovered 1.0/2.0' = 50%. 

. 2.0-40' SAMPLE. 
Recovered 0.612.0' = 30%. . GRAVELS: quartzite  pebbles and cobbles; 

1 

HNu Background-0.0 
OVA Background=O.O 
Ludlum Background 
= 0.0 
N O  readings over 
background. 

C o  

I 
4.0-5.0' SAMPLE. No recovery. Lost core. 

j.0-7.0' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SANDY CLAY: l ight olive gray (5 Y 6/11 
to moderate reddish orange (10 R 6/6);  
highly weathered; calcite  throughout; 
numerous quartzite pebbles and cobbles; 
unconsolidated; damp. 

7.0-9.0' SAMPLE, 
Recovered 2.0/2.0' = 100%. 
SAND: light gray ( N  7/0) to moderate 
reddish orange (10 R 6/6);  with some 
clay; numerous quartzite  pebbles suban- 
gular to subrounded; cal iche throughout; 
damp to dry. 
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k ARAPAHOE FORMATTON 

11.0-13.0' SAMPLE, 
Recovered 2.0/2.0' - 100%. 
SILTY CLAYSTONE: moderate reddish .- orange (10 R 6/6); iron staining; light 
gray (N 7/01 in areas; damp to dry. 

13.0-1 5.0' SAMPLE. -- Recovered 2.0/2.0' = 100%. 

- -  SANDY-SILTY CLAYSTONE: moderate 
reddish orange (10 R 6/6); iron staining; 
l ight  gray areas (N 7/0);  damp. 

m 

15.0- 17.0' SAMPLE, 
a m  Recovered 2.012.0' = 100%. 
-- SANDY -SILTY CLAY STONE: 1 ight gray 

(N 7/0) to moderate reddish orange (10 R 
616); trace calcite; dry to damp. 

.- TOTAL DEPTH: 17.00' 

I 

i 

i 
9,O- 1 I .O' SAMPLE, 
Recovered 1.5/2.0' = 75%. 
9.0-10.5': SAND: moderate reddish orange 
(10 R 6/61; weathered; numerous quartzite 
pebbles; medium to coarse grained; trace 
caliche; damp. t 

S a m p l o r  C o l l o e t e d  or  
T o r t s  C o r l o r m o d  
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' / /  

/ /  - 
/ /  

/ /  

/ /  

/ /  

/ /  

/ /  - 
/ /  

/ /  

/ /  

/ /  

/ /  

/ /  

/ /  

/ /  

/ 

/ /  

> 
1 Some 11s obave I 
ilJY SAMSTONE lop of Bedrock 

YE weotkred, fine to very fine, h t e  IN91 od d d  yellouish crmy 1 
ilO!A 6/61 some colcortous mineroi tzot ion ~d block Icorbonocecus71 1 

I nlnerolizoiion, some nortzontol beddi? 3 - i! mm thick I 

1111 SAKISTONE Sone os above 

I 

JLTY %NOSTONE Scme os omve Hi1h decreostnq omounrs or stointw ond colcorews 
arneroltzotion wirh depth NOTE Inrervoi block's fro1 15' to 17' ooperr 
10 be reversed bow MI cotw !rodotim oetneen 15' - 17' int md 13 to 
15' intervoi 
NOTE No uoter encountered nhi le dri I I in! 
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/ /  

/ /  

/ /  

/ /  

/ /  

/ /  

' / /  

' / /  - 
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' / /  
' / /  

' / /  

' / /  

' / /  

' / /  

' / /  

' / /  

iILTI SAWSTONE Ty of Bebock 
Ver Heorkred, fine to very Fine, hite IN91 od drk yellwish crmy 
liOtk 6/61. some cdcreoffi mineral tzatron and block Icrbanocem~l 
minerolizotion, some horizontol beddirq 3 - (1 mm thick 

~1111 SANOSTONE Sme os above 

SILTY SANOSTONE h e  os above wn decreosina omounrs of sioinin Ond colcorews 
iinerolizotion Hith  deorh 6OTE Inrervol bloc 1 s from 15' to  17' opper 
io be reversed based on cob- gradotion oetwn 15' - 17' int md 13 to 
15' interval 

NOTE No water encountered hi le dri I I irq 



1.5 

512 
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2jZj 

/ /  

/ /  

/ /  

/ /  

/ /  

/ /  

' / /  

' / /  - 
/ 

/ /  

' / /  

/ 

/ 

' / /  

/ 

/ 

' / /  

' / /  

0 MPIE 

c Sone os obve 
Ill1 SAMlSlONE Ty of Behock 

Ver Heothered, fine to very 
ll0h 6/61 me colcrreous urnerolizotion ond block Iccrbomcews~l 
m!nerol izot ion, some horizontal bedding 3 - (1 I thick 

h i t e  IN91 urd dork yellowish crolge 

;Illy SAMISTON[ Sone os above 

;ILTY SANOSTON[ Scee os obove W I  th decreosinq mounts of stoinrno od colcorems 
illinmi izotion with depth NOlE iniervoi blads from 15' to 17' a~per 
io ,?. be relvmed bosed on coir graht ion betHeen 15' - 17' int [Hid 13 to 
13' intervol 

NOTE No Hoter encountered hi l e  61 I I iy 



iC Some os above 
JlTY SAMSTONE ly of Beb-cck 

Ver Heorhered, Fine to very fine, Hhite IN91 ord dork ye1 Imish orange 
llOh 6/61 me COICOT~OUS ainerol izotion and black Icorbonacews~l 
minerolizdrionj m e  horizontol bedding 3 - (1 I thick 

, 

SILTY SAMISTONE Some 05 above 

SILTY Y"E Sme os above UI th decreosina amounts of stoinina ord colcorews 
mineralization uith depth NOTE Inrervol b l o c k  from 15' to 17' o p p  
to be revefsed based on color grodot ion b e k e n  15' - 17' rnt md 13 to 
15' intervol 

NOTE No water encountered uhi l e  dri I I ing 
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/ / /  

/ / /  

/ / /  

/ / /  

\ 

I Some os obove 
[LTY SANOSTONE lop of Bedrock 

Ver Heorhered, fine to very fine, tihi te IN91 ad dofk ye1 lwish ormy 
IlO%R 6/61, some colcofeous minerolizotion ond black Icorbomcews~l 
minerolizotion, sole norizontol bedding 3 - (1 mR thick 

ILTY SAMISTONE Some os obave 

iI1TY SANOSTONE Some os above wi th decreosina omomts of stoini ord coltortous 
minerolizotion wirh depth IOTE Tntervoi bloc 7 s from 15’ to 17’ @per 
to be reversed based in COIK grohtion bettieen 15’ - 17’ int md 13 to 
15’ intervol 

NOTE No woter encountered hi le dri I I ing 
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Data in F’ 1IC 
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- Well Construction Summaries 

- Well Development Summaries 

- Hydraulic Conductivity Test Data 
and Results 

Packer Test Data and Results 

Water Level Data 

- 
- 

Saturated Thickness Hydrographs - 
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L O G  
O F  

BOREHOLE  

Locat ion iiockv F l a t s  P l a n t ;  Solar Ponds A r e a  ~ o r o ~ o l ~ / w ~ ~ ~  N O .  SPll-87 
Coordrnator . * V 7FIejqn T G r o u n d  S u r f a e o  Eloratton *5904.5' 
T o t a l  O ~ p t k  34.0' ~ a t o r  L ~ V O I  ~ n c o u n t o r o o  None 

S t a t 1 e  

Orlll ln9 Company  3ov le s  Bras. O ~ I I I O ~  T. High 
Oat. 0r1lI.o n o l p o ,  B. Keenev 

O r l l l l n q  Y o t h o 0  Hollow Stem Auger or l l l ing  C I U I O  Sone 
Log900 BY 3 -  -rrcl C h o c k o d  B Y  

0 0 OlO@l*  t 8lto Y a r r o w  

CtARP M r r a ~ o r  
c ~ ~ ~ ~ , , ~ ~  Borehole b a c k f i l l e d  vith Portland Type I Cement. 

*Coordinates and elevation estimated from topographic n a p .  

ARTIFICIAL F l L t f O I S T U R B Q  

0.0-1.5' SAWt 

0.0-0.31: YWOI CUI: dusky brovn (5 Y 2/21: Iw 
plastic; roots; fill; light mist. 
0.3-1.5': CLAY: dark y e l l w i s h  orange (10 YR 
6/6);  fin-grained sond uith gravol to 3.2 nR; 
subrftnbd ud r d :  lou plastic; s u d y ;  
gravonl; d r a t e C y  oxide trained; liQht umiat. 

1.5-3.5'  SAMPLE, 
Recovered 2.0/2.0' = 100%. 
CLAY: mixed bron md severely oxide stained: 
nuch notod clayston fragacnts and sam? sandstam 
prrticles; fine-grained sand: ucakly canenfed; 

3.5 -6.3' SAMPLE 
Recovered 3.2/2.8' = 114%. 
SANDY CLAYSTONE: mixed oxide stained broun; 

frr-t of nrpholt noted at approximately 5 . 5 ' .  
graVd; W.)tky C m t h d ;  LOU plJStlC; 1.75 mM 

6.3-6.8' SAMPtE. 
Rocovered 2.2f2.5' = 88%. 
CLAY: oxib stained bron to light groy nnd dark 
broun; claystam fragments; sanciv to very sandy: 

8.8-11.5' SAMPLE, 
Recovered 2.W2.7' = 93X. .. - CLAY: bran  to &sky brow (3 YR 2/2>; claystom 
fragments; very much clay;: feu roots noted; 
slightly s m  snrtl end madiw rite scattered - gravot; wokly ccmntd; lou to medium plastic 
lenses: vhcy moist. 

11.5-14.0' SAMPLE, 

CLAY: dork 9roy ( N  4/01 t o  dark grJy ( N  3/01; 
-Recovered 2.5f2.5' = 100%. 

clawtom fragllmtr urd clay with occariorul 
-gravel;  varying gravol, randrd (1.75-2.50 m): 

mdiw ptortic; modoratety eo wmkty ccnmtod; 
mist to very mist Jt bortm. 

s a O ~ l . 0  C.ll0ct.d 0 / O t k o r  T e r r a  ? o r r o r a l  

reding: nMu = 
0.0-1 .5 ' :  C f ~ l d  ac 

OVA = O . O ( O . 0 ) .  

1.5-3.5': Ffeld rcrrrn 
reading: nnu = O . O ( O . 0 ) ;  
OVA 8 O . O ( O . 0 ) .  

3.5-6.38: Field screen 
reading: HNu = O.O(O.0); 

0.0-6.5': Comrorite 
s q m :  SP11870006. 

6.3-6.5': Fieid s c r m  
readings: HNu = .  
O.O(O.0); OVA = O . O ( O . 0 ) .  

8.8-11,3': Rodin)$ on 
core: HNu 8 0;  OVA = 
13.5. 

8.8-11.3': Diroct hit 
snpte: SPlldlOlDk 

11.5-14.0': Reading8 QII 

core: 

QVA 8 o.o<o.o). 

HNU = 0;  OVA = 95. 

17.5-14.0,: Direct hit 
sulplo: SP118711DH. 



LOG 
OF 

BOREHOLE 

Locatton Rockv F l a t s  Plant: S o l a r  Ponds Area I ) ~ ~ ~ ~ ~ ~ ~ / W ~ ~ ~  No.  SP11-87(cont'd.) 
Coordinator Groun6 S u r r a c o  Elovatlon 

Tota l  Oopth W a t o r  L r r o l  E n c o u n t o r 0 4  

s ta t ic  

Drllllng Company Dr t l lo r  

oat .  Orlll.4 Holpor  

Drllllng Nothod orll l lna C l U l 4  

Loam04 81 C h o c k 0 4  D y  
0 0 0 1 o g l ~ t  a l to  maaaaor 

C t A R P  Uaaa1.r 
Commontr 

I I 

2 
- 

with soam brow; ctayttorw 
gravel; slightly oxidr 

ed; highly plastic; moist. 
ragmantr; sca 
tainad; w8kly 

16.S-15.11: CUI: grayish black ( W  2/01 t o  
browirk black (5 YR 2/21: scattered gravel: 
subrandcd and subngutar to 2.75 m; slightly 
sady; fine-grainad; slightly organic; lw 
plastic; moist. 

16.5-19.0' SAMPLE, 
Recovered 1.3/2.5# = 52%. 
16.5-17.01: CLAY: browirk black (5 Y R  2/21; 
scattered grrvet; s s m  as above. 
17.0-17.8': CUI: modcrate yellowish brown (10 
YR S / 4 )  to grayish brow (5 YR 3/2); moderately 
cemented; mdiun plastic; slightly sady and 
motrt. 

19.0-21.5' SAMPLE, 
Recovered 0.5/2.5' = 20%. 
CUI: mixed browr a d  gray; mdim plastic; 
moderately cemented; slightly sardy; very f i w  
grainad; little scattered gravel; moist. 

' I  ARAPAHQ FORMTlW 

21.5-24.0' SAMPLE, 
Recovered 2.S/2.5' = 100%. 
SANOSTOlE: medim light gray ( W  6/0) to mediun 

3k 4 

dark gray (N 4 / 0 1 :  medcrately oxide strind brown; 
lou plastic; fine-grained sand (3.0-2.5 0 ) ;  poorly 
sorted: sQRCYhat blocky and moist. 

Recovered 2.5/2.5' = 100%. 
CLAYEY SANOSTWE: noted lignite fragments; gray 
as noted above; slightly to a~dermtely oxide 
stained streaks; btocky; massive; Lou plastic: 
ueakly cemented; fine-graind sad; mist. 

24.0-26.5' SAMPLE. 

t I 

14.0.15.1': Readings On 
core: HNu 0 ;  OVA = 95. 

16.0-15.1': Direct hit 

16.5-17.8': Readings on 
core: 

s q h :  SP11871LDH. 

HNu = 0;  OVA = 76. 

16.S-17.81: Direct hit 
S w t 8 :  SP1187160H. 

19.0-19.5': Readings OI) 

core: HNu = 0 ;  OVA = 
310. 

19.0-19.5': Direct 
hit/uc(wr contact sanpte: 
SP118719W. 

u: Readings in 
augers: 
210. 

HNu = 0;  OVA = 

21.5-24.0': Readings on 
core: 
98. 

HNu = 1.5; OVA * 

21.5-24.0': Direct 
hit/contact sanpte: 
SP118RlDH. 

26.0.26.5': Readings on 
core: HNu = 0 ;  OVA = 58. 

26.0- 26.5 : D i rect 
hi t/kdrock snp le :  
spi ianm. 

?a90  L 01 L 



Chockod B y  
SIto Managor 

C E A R ?  Yana#or  
C ommonta 

t 

L 

Ll thotog ic  Doacr lp t lon  

26.5 - 29.0' SAMPLE, 
Recover& 2.5/2.5' = 1oOX. t CLAYEY SAND$l#l: mdiu dork gray (N  4 / 0 1  to 
dark gray (N 3 / 0 ) ;  severely ox ide  stained brom 
streaks; Lou plastic; nusrive; S@8t blocky; 
moist. 

p.0-31 .5 '  SAWPtE, 
Recover& 2 - 5 / 2 3 '  = 100%. 
CUVET SAMDtlQlE: medim dsrk 9r.r (N C/O) uith 
slight oxido rtaining; Lignite p r t i c le s  scattered 
about: fine-grained m u d  (3.0-2.5 W:  Lou pi8StiC: 
mrsive; wrakiy to moderately ccnnted; moist. 

31.5-36.0' SNPtt ,  
Recovered 2.W2.5' = 100X. 
UWDSTWE/CLAYSfOlE INTERBED-OLD: dark gray (N 
3/01 varying to Wim gray (N 5/01 uith slight tO 
mderate o x i d e  s t r i n d  lwa of light b r o m  (5 YR 
S/6): f i n - g r a i m d  sand (3.0.2.5 0 ) :  msslw 
claystme: loa to mediu plastic; blocky; pooriy 
sorted surd; mist to light m i s t  a t  bottm. 

Sampfor  Cotloc tod  o / O t h o r  t o r t s  Por fo rm 

26.5-29.0': Reding8 Wl 
core: HNu = 0; OVA 38. * 26.5-29 .0 ' :  Direct h 
surpte: SPIlIRPI. 

29.0': Redings in 
augers: 
220. 

HNu = 0 ;  OVA = 

29.0.31.5': Direct h i t  
ssnpte: SP1187tPOn. 

29.0-31.5': Reading8 in  
core: HNu = 0 :  OVA = 
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ROCKY FLATS PLANT FIGURE NO. 
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I GEOLOGIST(S1: 

ROCKY FLATS PLANT FIGURE NO. 
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ROCKY FLATS PLANT FIGURE NO. 
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SILTY UATSTM 1 of Behock 
P!e ye1 lcuish kcun (10IR 6/21, hi$ly weotherd, noderotely frioble, 
beddiq not evident, some crrbomcews raterial present, at iron 
s to i n i no 
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p -/--/ 

/-7- 
-/--/ 

-/--/ 
/--/- 

I OAYSTN. Sone os above 

I UftYSTM Pole brrxtn 15yR 5/21, highly Kotkred, mal friable, beddirg not evident 
but ha tlrbated oilperrm on sld 

Y UATSTM: Sane os above 

il UAYSTONE lt olive oy 151 6/11 to goyih ormy IlOlR 7141, highly weathered, 
~ c d  friob T e, pillowy bddq 
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FEB-23-98 

L o e r t l o n  Rack! 

W E L L  
C O M P L E T I O N  
I NFORMAT ION  

- -..'- 
c o m m e n t ,  water uncauncer8d in B sandy gravel at  20,0'* \!acer Level in well 

6/17/87 = 2 2 . 9 1 .  

2.80'  

I I 1 
1L 
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B O R E H O L E  

L o c a t i o n  - 7 .  F l a t s  907 Wkea B o r o h o l o ,  W e l l  N o .  L5-87/8H30-87 
c o o r d i n a t o r  Y 16030. 14 F 23139.88 G r o u n d  S u r f a c o  E l o v a t i o n  1970.89 '  
T o t a l  D o p t h  27-00 '  W a t o r  L o v o i  E n c o u n t o r o d  20.00'  

D r l l l l n g  Company  Eovles Bros D ~ I I I O ~  3.  S h m  
0110 D f l l l o d  June 16, 1987 Holpor  T. .%mitt 
D r i l t l n g  M o t h o d  D r l l l l n g  F l u i d  

L o g g o d  B Y  K.D. Holliway C h o t k o d  B y  

S t a t i c  5952.44' (12/31/97) 

G O O l O g i D t  

C o m m o n t r  -le BH308720wT doubles  as s m l e  BH308722CT due t o  in= f f i r ient  
recovery for tm samples. 

/ I I I 

ROCKY FLATS ALLUVIUM :a1 / I 
0.0-2.0' SAMPLE. 
Recovered 1.1/2.0' = 55%. 
SANDY GRAVEL: dark  yellowish brown 
( I O  YR 4/2); quartzi te  pebbles and cob- 
bles; trace clay; fine-grained sand (2.0-3.5 - phi); poorly sorted; roots and grasses; d r y .  

- 2.0-3.4' SAMPLE, 
Recovered 1.4/1.4' = 100%. 
SANDY GRAVEL: moderate orange pink 
( 5  YR 8/41; quartzi te  cobbles and pebbles; 
trace clay; f ine-grained sand (2.0-1.0 phi); 

No recovery. Drilled with center 

4.0-7.0' SAMPLE. 
Recovered 1.2/3.0' = 40%. 
SANDY GRAVEL: light brown (5 YR 
5/61; quartzite cobbles and pebbles; trace 
clay; fine-grained sand (2.5-1.5 phi); some 
caliche; very pale orange (IO YR 8/2); 
damp to dry. 

Recovered 1.15/ 1.5' = 77%. 
SANDY GRAVEL: light brown (5 YR 
5/6); quartzite cobbles and  Debbles: trace 

7.0-8.5' SAMPLE, 

clay; f ine-grained sand (2.5- 1'3 phi);' dry. 

J.5-9.0', No recovery. Drilled with center . .  

S a m p l o r  C o t l o c t o d  o r  
O t h o r  T o r t r  ? o r l o r m o d  / 

HNu Background=O.Z 
O V A  Bac kground=O.O 
No Ludlum readings. 

Q.0-9.0': Composite 
sample: BH30870010. 

50': Field screen 
readings: HNu = 5.0- 
15.0; O V A  = 0.1. 

9.0- 10.35': Waste 
sample: BH3087 1 OWS. 

10.0': Field screen 
readings: HNu = 5.0- 
15.0; O V A  = 0.1. 

11.5-17.15': 
Composite sample: 
BH3087 1020. 

1_Tp1: Field screen 
readings: HNu - 
10.0; O V A  = 0.1. 

2J)& Field screen 
readings: HNu = 2.0; 
O V A  = 0.2. 
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O r i l i l n Q  C o m p a n y  Bovles Bros 
0110 0r111od June 16, 1987 
O r l l l l n g  Y o t h o d  S t m  r 

Lo9s.d  8 Y  K.D. Holliway 
Goologlot  

C E A R P  M l n a Q @ r  

C o m m o n t r  s m  le BH308720WT doubles  as sam3 le BH308722CT ?r!Je t o  iqsufficie~t 
recovem for t m  F l e s .  

I 

/ 
S r m p l o r  C o l l o e t o d  or  

O t h o r  T o r t o  ? o r l o r m o d  / 
'"L I I I 

90-1 1.5' SAMPLE. . Recovered 1.35/2.5' = 54%. 
SANDY GRAVEL:  same as above;  dry .  

c 

1 1.5- 14 0' SAMPLE. . Recovered 1.2/2.5' = 48%. 
SANDY GRAVEL:  same as  above;  damp. 

14.0-1 6.0' SAMPLE. 
Recovered 0.7/2.0' = 35%. 
SANDY GRAVEL:  same as  

16.0-20.0' SAMPLE. 
Recovered 1.15/4.0' = 29%. 

above;  damp.  

SANDY GRAVEL:  l ight  brown ( 5  Y R  
5/6) to grayish orange  (10 Y R  7/4)  in  
sand zone 16.80-17.10'; coarse to f ine-  
grained sand  (0.5-3.0 phi);  well  sorted; 
d a m p  to moist. 

20.0-22.0' SAMPLE. 
* -  Recovered 2.5/2.0' = 125%. 

GRAVEL: l ight brown (5  Y R  5/6); some 
sand; quar tz i te  cobbles  and  pebbles; wet. 

ARAPAHOE FOR31ATION -. 
- 9  22.0-24.5' SAMPLE, 

Recovered 2.2/2.S' = 88%. 
CLAYSTONE: l ight  ol ive gray ( 5  Y 5/2); .- moderate  reddish orange  (10 R 6/6);  i ron 
s ta ined patches; d a m p  to moist. -- 
24.5-27.0' SAMPLE. -- Recovered 2.65/2.5' = 106%. 
CLAYSTONE: same as  above; d a m p  to -- moist. 
--- . - -_---  - - - - .  

20.0-20.8': Water 
table  sample: 
BH308720WT. 

2 4.5 - 2 5.2': Bed r oc k 
sample: BH308725BR. 
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A9  
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2/12 
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I 15 /I 

om6 

Ob2 

0 8 I! 

GRAVEL - block (Nll to  mile iN91! s u m y l o r  to rounded, poorly 
grokd, some sod and silt) plant detritus ot top oi iniervol 

I 

7 

J Cloye kovel, very I iqht groy iN81, anguior, poorly graded, some SI It, 
clay r r o c b  I5YR 3/21 

3 SMPlE 

c 
P 

4s move m e r  porrron of intervol 
Crave1 in Coiiche hotrix - ~ ,cht QroY INTI) ongurur, poorly graded, 
coliche motrix is very pole ohngd iiOYR 8/21 

IO WRE 

IP As dove, inrervol 2 15 to 3 4 A i r h  increose in mox grovel size to 7 
cm 

NO SMRE 

!y MRE 
GP bRAVEL - nea groy iN51, sub-anylor to suo-rounded, poorly graded 
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NO MRE 

GP Soe os otiuve [reference intervol 14 0 to 14 71 

NO WRE 
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ILTY I1AYSlNE loo of Bedrock 
Idtervot chmues orodoriord to o siity cloystone, very light gray [NE1 
inoderote piosiiciiy, troce or" h e  sodstme 

light gray iN81 
iILTY RAYSTONE As dove, mottled coloring, pole ye1 lowsh oronge IlOrR 8/61 md very 

;IN BAYSTONE As dove 



ROCKY FLATS ALLUVIUM 

g.0-2.0' SAMPLE. 
Recovered Z.O/Z.O' = 100%. 
SANDY GRAVELS: pale yellowish brown 
(10 YR 6/2); quartzite pebbies and 
cobbles; subrounded to subangular; some 
rock i n  upper 0.5'; dry. 

2.0-4.0' SAMPLE. 
Recovered 1.64/2.0' = 82%. 
SAND A N D  GRAVEL: moderate brown 
(5 YR 4/4); some sandy clay; quartzite 
pebbles and cobbles; subrounded to sub- 
angular; dry. 

4.0-6.0' SAMPLE. 
Recovered 0.95/2.0' = 47%. 
SANDY GRAVEL: moderate brown (5 
YR 4/4); grades into caliche; dry. 

4.0-7.0' SAMPLE. 
Recovered 1.45/ 1 .O' = 145%. 
SAND A N D  CLAY: yellowish gray (5  Y 
7/2) to moderate brown (5 Y 4/4); some 
quartzite cobbles: coarse sand; some 
caliche; damp. 

Recovered 0.9/2.0' = 45%. 
SANDY GRAVEL: light brown ( 5  'YR 
6/4); quartzite pebbles and cobbles; sub- 
rounded to subangular; dry. 

7.0-9.0' S A M P L E  

S i m p l o r  C o l l o c t o d  or 
O t h e r  t o r t o  C o r l o r m o d  / 

HNu Background-0.0 
0 V A Back gr ou ndaO.0 
No readings over 
background. 

HNu Background= 

No OVA readings. 
No readings over 
back ground. 

0.2-0.8. 
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Lo99.d BY C.J. Wcd; J.B. B e r m  
Ceologlat  

C E A R P  M a n a g o r  

C o m m ~ n t r  Surface casbq set to 49.17 '  by Craiu LJOod on June 18, 1987. 

L i t h o l o g i c  D o r c r l p t l o n  

9.0- I I .o* SAMPLE, 
' Recovered 1.75/2.0' = 87%. 

S A N D Y  G R A V E L  TO S A N D Y  CLAY: 
' gravels moderate brown (5 Y R  4/4); sand 

light brown (5 YR 5/6) to  dark greenish 
'gray (5 GY 4/1); iron staining streaks 
, moderate reddish orange (10 R 6/6); trace 
of caliche; weathered; dry. 

Recovered 2.0/2.0' = 100%. 
SAND: moderate reddish orange (10 R 
6/6); some quartzite pebbles; trace 
caliche; coarse sand; weathered; damp. 

13.0- 1 5.0' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
S A N D Y  G R A V E L S :  dark yellowish 
orange (10 YR 6/6) to grayish green (10 
GY 5/2); quartzite pebbles and cobbles; 
damp to dry. 

] 5.0-1 7.0' SAMPLE, 
Recovered 2.0/2.0' = 100%. 
S A N D Y  G R A V E L S :  moderate reddish 
orange (10 R 6/6); h i g h l y  weathered; nu- 
merous quartzite pebbles; trace caliche; 
damp. 

17.0- 19.0' SAMPLE, 
Recovered 1.7/2.0' = 85%. 
SAND: moderate reddish orange (10 R 
6/6); weathered; numerous quartzite peb- 
bles; damp. 

Sampler C o l l o c t o d  or 
Other  T o r t 8  C o r f o r m o d  / 1 

e 
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C E A R P  Y a n r g o r  
Comments Surface casing set t o  49.17’ by Craig Need on June 18, 1987. 

L l t h o l o g l c  0 o s c r l p t l o n  

19.0-2 I .O’ SAMPLE. 
Recovered 1.7/2.0’ = 85%. 
SANDY GRAVEL: moderate brown (5 
YR 4/4); quar tz i te  pebbles and  cobbles; 
wet. 

2 1 .O-23.0’ SAMPLE& 
Recovered 1.6/2.0’ = 80%. 
21.0-21.9’: SANDY GRAVEL: same as 
above; wet. 

A R A P A HO E FO R M A  T I 0  N 

21.9-22.6’: CLAY: olive gray (5  Y 3/2); 
dry. 

23.0-24.0’ SAMPLE, 
Recovered 0.9/1.0’ = 90%. 
CLAY: medium light gray (N 6/0); iron 
staining moderate reddish orange (10 R 
6/6); wet. 

24.0-26.0’ SAMPLE, 
Recovered 2.0/2.0’ - 100%. 
CLAY: medium light gray (N 6/0) to  
olive gray (5  Y 3/2); moderate reddish 
orange (10 R 6/6); iron s ta ining to dark  
reddish brown (IO R 4/6); highly wea- 
thered; d a m p  to wet. 

26.0-28.0’ S A M P L E  
Recovered 2.0/2.0’ - 100%. 
CLAY: olive gray (5  Y 3/2); iron staining 
moderate reddish orange (IO R 6/6); 
slightly weathered; damp. 

t 

S a m p l o s  C o l l o c t o d  o r  
O t h o r  t o r t s  C o r f o r m o d  / 

48.4 1-58.06 ’: Packer 
Test Interval  #23, 
aborted test. 

55.90-65.55’: Packer 
Test Interval  #22. 

5 7.90-67.5 5’: Packer 
Test Interval  *2 I ,  
fa i led on 2 /3  
pressure tcsr. 

D a a m A  O f  - ’  
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CEARP M i n a g o r  

C o m m o n t r  Surface casiw set to 49.17' by Craig Flood on June 18, 1987. 

/ 
L l t h o l o g l c  0 o r c r l p t l o n  

65 - 

ze 

75 - 

80 

Recovered 1.4/1.0' = 140%. 
CLAY: olive gray ( 5  Y 3/2); iron staining 
moderate reddish orange (10 R 6/6); 
weathered; damp. 

k 

29.0-30 .O' SAMPLE, 
Recovered 1.35/1.0' = 135%. 
CLAY: moderate olive brown (5 Y 4/4) to 
olive gray (5 Y 3/2); some iron staining 
moderate reddish orange (10 R 6/6); 
damp. 

3 -< 

- -  

9 

Recovered 2.0/2.0' = 100%. 
CLAY: moderate reddish orange (10 R 

_.) 6/6) to dark reddish brown (10 R 3/41; 
upper foot olive gray (5 Y 3/21. moderate .. reddish orange (10 R 6/6)  w i t h  iron stain- 
ing throughout; some dusky yellow areas .. (5 Y 6/4); highly weathered; wet. 

-. 32.0-34 0' SAMPLE, 
Recovered 2.0/2.0' = 100%. -- CLAY: olive gray (5 Y 3/2); iron staining 
moderate reddish orange (10 R 6/6); -- weathered; wet. 

34.0-36.0' SAMPLE, .. Recovered 2.0/2.0' - 100%. 
CLAY: same as above; wet. -. 
3 6 . 0 - 3 8 . 0 ' ,  -. Recovered 2.0/2.0' = 100%. 
CLAY: same as above; wet. 

t 

$7 55-77.70': Packer 
Test Interval #20. 

59.5 5- 79.20': Pac ker 
Test Interval #19, 
aborted test. 

7 9.0 5- 8 8.70': Pa c k e r 
Test Interval ~f 18. 



i- 

i- 

I 

38.0-40.0' SA MP L E. 
Recovered 2.0/2.0' = 100%. -- CLAY: light ol ive gray  (5 Y 5/2); moder- 
a te  reddish orange  (10 R 6/6) i ron  stain- _-  ing; weathered; wet. 

.- 40.0-42.0' SAMPLE. 
Recovered 2.0/2.0' = 100%. 

- =  CLAY: light ol ive gray  (5 Y 5/2) with 
some olive gray  (5 Y 3/2) st reaks;  some -. moderate reddish orange  (10 R 6/6) iron 
staining; weathered;  wet. 

42.0-44.0' SAMPLE, -. Recovered 2.1 /2.0' = 105%. 
CLAY: same as  above; wet. -- 

.. Unweathered/weathered  bedrock 
contact. 

44.0-46.0' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
CLAYSTONE: brownish black (5 YR 2/1); 
unweathered. 

- m  

r L  46.0-48.0' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
CLAYSTONE: same as  above. 

- -  
- 

48.0-50.0' SAMPLE. - -  Recovered 2.0/2.0' = 100%. 
CLAYSTONE: same as  above. 

S r m p l r r  C o l l o c t r d  or 
t e r t r  C r r l o r m r d  

88.70-98.35 ': Packer 
Test In te rva l  # I  7. 

90.70-100.35': Packer 
Test Interval  w16, 
aborted test. 
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C E A R P  M a n a g o r  

C o m m o n t r  Surface casinq set to 49.17' by Craig \Jood on June 18, 1987. 

/ 
L l t h o l o g i t  O o r c r l p l l o n  

4 

48.0-5 1.5' S A M P L E  .- Recovered 2 .2133  = 63%. 
R Q D  = 1.4/2.2' = 64%. 

49.4-50.2.: CLAYSTONE: olive gray (5 Y -- 3/2); trace moderate yellowish brown (10 
YR 5/4) mottles; homogenous; consoli- - -  dated; no sand; wet. 

.I 48.0-49.4': CEMENT. 

Samelor  C o l l o c t o d  o r  / O t h e r  T o r l a  P o r f o r m o d  
/ 

- m  5-55.5' SAMPLE. 
Recovered 4.0/4.0' = 100%. 
R Q D  = 3.25/4.0' = 81%. 
CLAYSTONE: grayish black ( N  2/0); 
abundant lignite stringers from 50.5-5 1.5'; 
organic rich; some sand; very fine-grained 
sand; dense; consolidated; dry. 

Recovered 4 - 5 / 4 3  = 100%. 
R Q D  = 3.2/4.5' = 71%. 
CLAYSTONE: olive gray (5  Y 3/2); trace 
sand bottom 0.5'; dense; homogenous; 

5-60.0' S A M P L E  

. moist. 

a m  0.0-65.0' SAMPLE, 
Recovered 1.6/5.0' = 32%. 

.- R Q D  = 0.5/1.6' = 31%. 
CLAYSTONE: olive gray ( 5  Y 312); some .. very fine-grained silty sand; trace organ- 
ics; dense; homogenous; moist. 

m 

u.0-68.0' SAMPLE, 
Recovered 2.95/3.0' = 98%. 
RQD = 2.0/2.95' = 68%. -- SANDY CLAYSTONE: olive gray (5 Y 
312); trace organic fragments; sandstone -- at 66.1-67.1'; very fine-grained; silty; 
moist to dry. 

100.50- 1 I O .  15': Packer 
Test  Interval #15. 

109.72-1 19.37': Packer 
Test Interval # 14. 

119.37-129.02': Packer 
Test Interval 3~ 13. 
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t l t h o l o g l c  O o r e r l p t l o n  

. ̂ ^  

Recovered 3.0/4.0' = 75%. 
R Q D  = 3.0/3.0' = 100%. 
CLAYSTONE: olive gray (5 Y 3/2); i abundant organics; consolidated; moist. 

72 -7 . ' AMPLE. 
, Recovered 4.5/4.0' = 113%. 

b CLAkSTONE:  olive gray (5 Y 3/2); 
abunhant organics; dense; moist. Last 1.0' 
grad$ to dusky green (5 G 3/21 claystone 
w i t h ~ n o  organics; silty;  moist to dry. 

R Q D  = 3.514.0' = 88%. 

76.0-80.0' SAMPLE,  
Recohered 3.214.0' = 80%. 
R Q D  = 1.85/3.2' = 58%. 
76.0-76.4: C L A Y S T O N E ;  olive gray (5 Y 

, 3/2); silty; organic rich; dense; moist. 

, olive1 gray (5 Y 3/2) and light olive gray 
(5 5/2); interbedded medium-grained 

b sand$tone; rounded; sorted; moist. 
77.2-78.6': SANDSTONE olive gray (5 Y 

1 312);~ well sorted; rounded; medium to 
fine-lgrained; salt & pepper texture; abun- 

1 dant organics; moist. 
78.6h9.2': SANDSTONE same as above 

' but $lore clay;  damp to dry. 

76.4-77.2: SANDSTONE/CLAYSTONE:  

&00.0-184.0' S A MPL E. 
Recdvered 4.0/4.0' = 100%. 

CLAIYSTONE: olive gray (5 Y 3/2); con- 
so 1 i dkt e d; or ga n i c r i c h ; h o m o g e no u s; 
dam 

RQC) = 3.5p1.0' = 88%. 

t r m p l o s  C o l l o c t a d  or  
O t h o f  T o r t .  ? o r f o r m o d  / 

129.02- 138.67': Packer 
Test Interval # 12. 

1 3 1.02- 140.67': Packer 
Test Interval # l 1 ;  
packers not sealing; 
aborted. 

132.94- 142.59': Packer 
Test Interval * I O ;  
failed test. 

134.94-1 44.59': 
Packer Test  Interval 
#9; failed test. 

136.94- 146.59': Packer 
Test Interval #8, 
aborted test. 
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B O R E H O L E  

C P A R P  Managor  

C o m m o n t r  Surface casinq set to 49.17' by Craig Wcd on June 18, 1987. 

/ 
L l t h o i o g l c  O o m c r l p t l o n  

84.0-88.0 ' SAMPLE, 
Recovered 4.0/4.0' - 100%. 
R Q D  = 4.0/4.0' = 100%. 
84.0-87.7': CLAYSTONE:  same as above 
with some lignite stringers and trace 
sand; moist. 
87.7-88.0': SANDSTONE: olive gray (5 Y 
3/2); very f ine-grained; silty; common 
organic fragments; moist. 

'- 

'- 

'- 

$8.0-92.0' SAMPLE, 
Recovered 4.0/4.0' = 100%. .. R Q D  = 3.2/4.0' = 80%. 
CLAYSTONE: olive gray (5 Y 3/21; con- .. solidated; homogenous; trace organics; 
sandy top 3"; moist. 

92.0-96.5' SAMPLE, 
L 

-- Recovered 4-5 /43  = 100%. 

-- CLAYSTONE: same as above; moist to 

wet; with moderate yellowish brown (IO 
Y R  5/4) siltstone nodule at  94.0-94.5'; < I "  
wide; dry. 

R Q D  = 4.0/4.5' = 89%. 

.. 
96.5- 100.5' SAMPLE, 
Recovered 3.3/4.0' = 83%. 
R Q D  = 0/4.0' = 0%. 
96.5-98.0': CLAYSTONE:  olive gray (5 Y .- 3/2); two siltstone nodules, moderate yel- 
lowish brown (10 YR 5/4), approximate -- 1/4" diameter; elliptical;  dry to moist. 
98.0-99.8': S A N D Y  CLAYSTONE: olive -- gray (5 Y 3/2); very fine-grained sand; 
well sorted; silty; moist. 

t 

Samplom Col loetod o r  / O t h o r  Tomtm P o r t o r m o d  

14021-149.86': Packer 
Test Interval +7; 
aborted test. 

142.2 1 - 15 1.86': Packer 
Test Interval #6; 
aborted test. 

144.7 1-154.36': Packer 
Test Interval *5; 
aborted test. 

146.71-1 56.36': Packer 
Test Interval #4; 
aborted test. 

149.35-1 59.0': Packer 
Test Interval *3; 
aborted test. 

15  1.35- I6 1 .O*: Packer 
Test Interval #2; 
aborted test. 

155.0-163.30 *: Packer 
Test Interval # I ;  
failed test. 
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U O  

13 

100.5-105.0' SAMPLE. 
Recovered 4.0/4.5' = 89%. 

-D RQD = 4.0/4.0' = 100%. 
SANDSTONE: medium gray (N 5/01; sib -- ica cement; f i n e  to medium-grained; 
sorted; rounded; two light brownish gray .- (5 YR 6/1) siltstone nodules a t  102.9' and 
104.2'; clayey in top 6"; salt & pepper -- look; moist. 

9. 105.0-109.0' SAMPLE, 
Recovered 4.3/4.0' = 108%. 
R Q D  = 3.8/4.3' = 88%. 
SANDSTONE: same as above with several -. clay stringers; very dense; rock hard 
sandstone at 108.1 to 109'; very fine- 

*- grained; calcareous cement; reacts 
strongly with HCI; moist to dry. 

109.0- 1 13.0' SAMPLE. 
Recovered 3.3/4.0' = 83%. 

r l  RQD = 1.2/3.3' = 36%. 
109.0-109.5': SANDSTONE: medium gray -- (N 5/0); rock hard; very dense; very fine- 
grained; calcareous cement; damp. 

I- 109.5-1 12.3': C L A Y E Y  SANDSTONE: me- 
dium gray (N 5/0); very fine-grained; 

a -  rounded; well sorted; increased c lay  with 
depth; moist to damp. - 

I 

S a m e l o r  C O l l O c t O d  o r  
O t h o r  f o r t *  C o r l o r m o d  / 
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C E A A P  M a n a g o r  

C o m m o n t r  Surface cash? set to 49.17' by Craig on June 18, 1987. 

3 r m p l o r  C o l l o c t o d  o r  
L l t h o l o g l c  D r a c r l p t l o n  h o r  t o r t 8  C o r f o r m o d  

1 17.0- 12 1 .O' SAMPLE, 
Recovered 5.0/4.0' = 125%. 
RQD = 5.0/5.0' = 100%. 
117.0-1 18.0': CLAYEY SANDSTONE AND 
SANDY CLAYSTONE: same as above 

-e with more clay; dense: moist. 
118.0-121.0': SANDY CLAYSTONE: medi- 

a- um gray (N 5/0); fine-grained sand; 
rounded; well sorted; light brownish gray -- (5 YR 6/1) siltstone nodule a t  120.7'; 
moist. 

12 1 .O- 125.0' SAMPLE. - -  Recovered 3.7/4.0' = 93%. 
RQD = 3.7/3.7' = 100%. 
INTERBEDDED SANDSTONE/ CLAY- 
STONE: medium gray (N 5/0); very fine- 
grained; silty, clayey sandstone; interbed- 
ded clay laminations; sandstone is 
rounded; dense; sorted; 10' d ip  on frac- 

.- 

-. ture; cross-bedded; moist. 

-- 125,O- 129.0' SAMPLE, 
Recovered 3.8/4.0' = 95%. -- RQD - 3.8/3.8' = 100%. 

-- STONE: same as above; sandstone beds 1- 
2" thick; clay beds 1-2" thick; some light .- brownish gray (5 YR 6/1) siltstone nod- 
ules 1" diameter; damp. 

INTERBEDDED SANDSTONE/ CLAY- 

_ ,  129.0- 133.0' SAMPLE, 
Recovered 3.0/4.0' - 75%. 
RQD = 3.0/3.0' = 100%. - INTERBEDDED SANDSTONE/ CLAY- 
STONE: same as above with clay layers 
0.8 to 1.0' thick. 

I 



! 
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R 

Lithologic  ~ o r c r i p t ~ o n  

t 

133.0-1 37.0' SAMPLE, -- Recovered 5.014.0' = iZS%. 
R Q D  = 5.0/5.0' = 100%- -- SANDSTONE/SANDY CLAYSTONE: me- 
dium gray (N 5/0); very fine-grained; -- well sorted; rounded; dense; horizontal 
fractures; moist to wet. 

L 

137.0- 14 1 .O' SAMPLE, 
Recovered 4.014.0' = 100%. 
R Q D  = 4.014.0' = 100%. 
SANDSTONE/SANDY CLAYST0NE:same 
as above with medium to fine-grained 
sand; damp. 

-- 

-- 
* 141.0-145.0' SAMPLE. 

Recovered 3.9/4.0' =I 98%. 
R Q D  = 3.7/3.9' = 9596. -- SANDSTONE: medium gray (N 5/0); fine 
to medium-grained sand; well sorted: -- rounded; silica cement; organic fragment 
in shoe; damp. -- 
145.0-149.0' SAMPLE, -- Recovered 3.214.0' = 80%. 
R Q D  = 2.813.2' = 88% 

-L SA N DSTO N E / C L A Y STO N E I N T E R  8 ED-  
DED: medium gray (N  5/0); clay layers 
I " ;  sand layers 3-6'; silty, clayey sand- * -  

.- stone; dense; consolidated; moist to wet. 

I I 

S r m p l o r  C o l l o c t o d  o r  / O t h o r  T e s t 8  ? o r l o r m o d  



/ 
Lltho log lc  O o r c r l p t l o n  

t 

149.0-153.0' SAMPLK .- Recovered 4.914.0' = 12396. 
RQD = 4.9/4.9' = 100%. -- 149.0-149.6': C L A Y E Y  SANDSTONE: me- 
dium gray (N 5/0); very fine-grained; -- silty; rounded; damp. 
149.6-153.0': CLAYSTONE: olive gray (5 -- Y 3/2); no sand; some organic fragments; 
consolidated; moist. 

153.0-1 57.0' SAMPLE. 
Recovered 4.014.0' = 100%. 
RQD = 4.014.0' = 100%. 
!jANDSTONE/CLAY STON E INTERBED- 
DED: medium gray (N 5/0); very fine- 
grained sand; rounded; cross-bedded; wet; 

-D claystone layers 1";  sandstone layers 1'; 
dense; homogenous; few organics; moist. 

-- 

- 
157.0- 16 i .O' SAMPLE. .- Recovered 3.714.0' = 93%. 
RQD = 3.213.7' = 86%. -- SANDSTONE: medium gray ( N  5/0); some 
clay lenses 1/4* to 4" wide; cross-bedded; -- fine to very fine-grained; well sorted; 
rounded; salt & pepper; very dense cal- 

-D careous cemented sandstone at 157.3- 
157.6'; moist to wet. 

f r m p l o r  C o l l o c t o d  o r  
O t h o r  t o r t @  C o r f o r m o d  / 
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161.0-165.0' SAMPLF, 

RQD = 2.3/2.9' - 79%. 
b Recovered 2-9/40' - 73%. 

161.0-161.9': SANDSTONE: medium l ight 
gray (N 6/0); very fine-grained; calcare- 
ous cement; very dense; strongly reacts 
with HCI; damp to dry. 
161.9-163.0': SANDSTONE: medium gray 
(N 5/0); very fine-grained; few clay lam- 

' inae; silty; rounded; cross-bedded; w d l  
sorted; moist to wet. 
163.0-163.3': CLAYSTONE: olive gray (5 
Y 3/2); trace sand; dense; homogenous; 

' trace organics; moist to wet. 

165.0- 169.5' SAMPLE, 
-= Recovered 5.0/4.5' = 1 11%. 

R Q D  = 5.0/5.0' = 100%. .- CLAYSTONE: olive gray (5 Y 3/2); con- 
solidated; homogenous; no sand; trace 

.= organics; wet. 

ecovered 5.1/5.0' = 102%. 
QD = 5.1/5.1* = 100%. 
LAYSTONE: same as above; wet. 

OTAL DEPTH: 174.0' 

i 
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LITHOLOGIC DESCRIPTION 
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ROCKY FLATS PLANT FIGURE NO. 



LOG OF BORING NO. b- 27 8? PAGE 2 OFjD 

DATE: 
PROJECT NO: ~4.7- t Iaa 

LITHOLOGIC DESCRlPTlON 

4: 

ROCKY FLATS PLANT FIGURE NO. 
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LITHOLOGIC DESCRlPTlON 
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ROCKY FLATS PLANT FIGURE NO. 
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ROCKY FLATS PLANT FIGURE NO. 
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ROCKY FLATS PLANT FlGURE NO. 
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:yL- SILTY UAYSTDNE Very le orange UOYR 8/21, beding mt evident, h i  hly xeothere nod 
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ROCKY FL ATS ALLU vruy 
9.0-2.0' SAMPLE, 
Recovered 1.4/2.0' = 70%. 
CLAY AND GRAVEL: grayish brown ( 5  
YR 3/2); abundant gray quartzite cobbles, 
pebbles and gravels; some roots and 
grasses; poorly sorted; unconsolidated; . some caliche-reacts strongly with HCI; 
slightly damp. 

E: - - -  

2.0-4.0' SAMPLE. 
Recovered 1.9/2.0* = 95%. 
CLAY AND GRAVEL: pale yellowish 
brown (10 Y R  6/2); clay,  abundant 
calichc-strongly reacts w i t h  HCl; abun- 
dant quartzite pebbles and cobbles; an-  
gular;  poorly sorted; unconsolidated; dry 
to slightly damp. 

Recovered 1.9/1.3* 1 146%. 
CLAY AND GRAVEL: same as above 
with some moderate brown (5  YR 3/4) 
clay patches; dry. 

* SAMPLE, 
Recovered 0.7/0.7 = 100%. 
CLAY AND GRAVEL: same as above; 
dry. 

6.0-8.1' SAMPLE. No recovery. Drilled 
with center bit. 

S a m e l o r  Col loctod or / O t h o r  t o a t r  ?orformod 

~- 

H N u Background 10.4 
OVA Background=O.O 
No Ludlum readings 
taken. 

LO-4.0': Readings on 
core: HNu = 0.2-2.0; 

4.0-5.3': Readings on 
core: HNu = 1-100; 
QVA = 0.0 

8.1-1 1.1': Readings 
on core: HNu=O.4- I .:: 
OVA=O.O-2.O 

14.1 - 16.1': Readings 
on  core: HNu=2; 
0VA11.2 

OVA = 0.0 
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Ll-11.1' SAM7T.F. 
Recovered 3.0/3.0' = 100%. 
SANDY C L A Y  AND GRAVEL:  moderate 
brown (5 YR 3/4) and light brown (5 Y R  
5/6); sandy clay matrix with abundant 
quartzite gravels; poorly sorted; very 
f inc-grained; unconsolidated; dry. 

.. 11.1-14.1' SAMPLE. 
Recovered 3.0/3.0' = 100%. -. 11.1-11.4': CLAY: olive gray (5 Y 3/2); 
abundant caliche-reacts strongly w i t h  

* =  HC1; trace moderate yellowish brown (10 
YR 5/4) clay patches; trace angular peb- 

- 9  bles and gravels; dry.  

-. 
ARAPAHOE FORMATION 

11.4-14.1': CLAYSTONE: olive gray (5 Y 
*'3/2); some moderate brown (10 YR 5/4) .. mottles; abundant CaCO concretions; 

white-reacts strongly wit1 HCl; some 
I ,  black organics; dry. 

MPLE, Recovered 2.0/2.0' = t ;:;:6*1' SA 

CLAYSTONE: same as above; dry. 

T O T A L  DEPTH: 16.10' t 
t 

Sernploa C o l l o c t o d  or / O t h O ?  T o a t r  P e r f o r m o d  



W E L L  
COMPLET ION  
I N F O R M A T I O N  

~ ~ ~ ~ t l ~ ~  Rockv Flats P l a n t :  ?bund &ea 
~ o o r d ~ n a t o r  N 36633 . 4 2  F: 23004.85 
T o t a l  O o p t h :  W o l f  11-89 '  

W o l l  N o .  19-87 
C Iovat lon :  G r o u n d  S u r t a c r  5967.98 '  

t o p  of C a s i n g  5969.84 '  

Commont r  

1.00 ]r..f Lon*th ( I t .  

Flltor Yatorlal:  - 

I-$= 
L o n g t h  ( I t .  

o i  of l S c r i o n  ; .et/ 3.50' 

W o l l  t o t a l  

3 I 

Backf i l l  Yator lal :  8"  V-tonite Pellets 
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9R 

/- - /- 
--7-- 
/- - /- 
-7-- 
/- - /- 
--/-- 
,/--/- 

-7-- 
./--/- 
--/-' 
./--/i 
-7-' . /- - /. 
--/-- 
. /- - /. 
-7-- . /- - /- 
-7-- . /- - /. 
--/-- - /- - /. 
--/-. - /- - /. 
--/-. - /- - /. 
-7-' 
-/--/ 
-7- 

- 

1 ofkdrock 
Y!!lowish 9 ~ y  to drk yellcwish orange (SI 811 to lOH16h1, nod 
plasticity, 5me cmt, noterid, sow coliche in reos 

Sme a above. 
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1 
]I 

S r m g l o s  C o l l o c t o d  o f  
L l t k o l o g l c  O o r c r l p t l o n  h o r  t o r t s  P o r t o r m o d  

I 

ROCKY FLATS ALLUVIUhf 

-2.0' SA-MPLE, 
Recovered 1.8Sl2.0' = 93%. 
G R A V E L :  gray and pink quartzite i n  a 
moderate brown (5 Y R  3/4)  sand matrix;  
abundant roots and grasses in top 2"; un- 
consolidated; unsorted; dry. 

2.0-4.0' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SAND AND G R A V E L :  grayish orange (10 
Y R  7 /4 ) ;  -30% cIaV; l i g h t  brown ( 5  Y R  
5/6); abundant caliche; dry. 

4 0-6.4' S.AVPLE.  
Recovered Z.4/2.4' = I OOoh. 
G R A V E L :  moderate yellowish brown (10 
Y R  5/4)  matrix of  c lay ;  abundant caliche; 
unsorted; unconsolidated; angular;  moist. 

5.4-8.8' SAMPLE. LOST CORE. Drilled 
with center  bit to get through boulders. 

8.8- 10.8' SAMPLE. 
Recovered 1.3/2.0' = 65%. 
SAND A N D  G R A V E L :  moderate yellow- 
ish brown (10  YR 5/4)  sand matrix  with 
abundant quartzite pebbles and gravels; 
unconsolidated; unsorted; angular to sub- 
rounded; very f inc-grained sand; moist. 

10.8-1 3.8' S.4MPLE.  
Recovered 3.5/3.0' = 117%. 
10.8-11.8': S A N D  A N D  G R A V E L :  same as 
above; moist.  

HNu Background = 
0.2-0.4; O V A  Back-  
ground = 0.0; Ludlum 
Background = 0.0 

18.8': Readings on 
core: HNu = 15.0 
O V A  = 12.0 

- 
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C E A R C  M a n a g o r  

c o m m o n t r  Surfzce casing set to 51.64' by J.B. on -9st 4 ,  1987. 

/ 

Lithologic O o s e r t p t l o n  

ARAPAHOE FORMATION 

11.8-13.8': CLAYSTONE: medium gray ( N  - 5/01 wi th  abundan t  moderate yellowish 
brown (10 YR 5/4) mottfes; abundan t  - black organic  fragments; aqundan t  
caliche-reacts strongly with HCI; trace 
white  very f ine-grained sand; well sorted; - moist. 

. 13.8-15.8' SAMPLE. 
Recovered Z.O/Z.O' = 100%. 
SANDY CLAYSTONE: moderate yellow- 
ish brown (IO YR 5/4); very fine-grained. . light gray ( N  6/0) sand  and  moderate 
yellowish brown (10 YR 5/4)  sand: some 
caliche; some black organic  fragments: 
well sorted; rounded;  moist. 

15.8-18.8' SAMPLE. 
Recovered 3.2/3.0' = 107%. 
CLAYSTONE: same as above; slightly 
moist. 

Recovered 2.0/2.0' = 100%. 
CLAYSTONE: same as above; moist. _ _ _ _  

. Recovered 3.0/3.0' = 100%. 
CLAYSTONE: olive gray  (5 Y 3 /2 )  with - abundant  moderate yellowish brown (10 
YR 5/4) mottles; some organics; some 
caliche; trace light gray  (N 6/0) sand; 
very f ine-grained; rounded;  moist. - 

S a m o l o r  C o l l o c t o d  o r  
O t h o r  t o r t s  ? o r f o r m o d  / 

20.8-2 3.8': Read  in gs 
on core: HNu = 2 .O 
OVA = 0.0 

23.8-25.8': Readings 
on core: HNu = 15.r 
OVA = 3.0 

34.70': Reading in 
well head: H N U  = 
20-30; OVA 9 .O 

34.7-36.7': Readings 
on core: HNu = 2 .o 
OVA = 1.8 
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C E A R ?  Y a n r g o r  

C o m m o n t r  Surface casing set to 51.64' by J.B. '3eqmn on Auqust 4 ,  1987. 

/ 
srmpt.r C0ll.et.d or / O t h o r  T o r t r  ? o r f o r m o d  LI t h o l o g k  o r c r ~ p  t Ion 

4 5  

50 - 

55 - 

60 - 

25.8-28.89 SAMPLE, 
Recovered 3.013.0' = 100%. 
SANDY CLAYSTONE: same as above; 
moist. 

28.8-30.8' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
CLAYSTONE: olive gray  (5 Y 3/2) with 
abundan t  moderate yellowish brown (10 
YR 5/4)  mottles; abundant  l ight brown (5 
YR 5/6) FeO nodules; t race l ight gray (N 
610) sandstone, very f ine-grained; 

t rounded; moist. 

8-33.8' SAMPLE, 
Recovered 3.0/3.0' = 100%. 
CLAYSTONE: same as  above;  moist. 

33.8-34.7' SAMPLE. No sample. Adjust  
depth  a f te r  taking a T D  of borehole. 

34.7-36.7' SAMPLE. 
Recovered t .O/ t .O'  = 100%. 
CLAYSTONE: olive gray  (5 Y 3/2) with  
abundant  light brown (5  YR 5/6) stains; 
wet a t  top 4"-probably slough; homoge- 
nous; dense; weathered; t race very  f ine-  
grained sand; dry.  I 

No HNu, OVA, or 
Ludlum readings 
taken below 50.0'. 

53.90-63.55': Packer 
Test Interval # IO .  

j 5.90-65.5 5': Packer 
Test Interval *9. 

65.55-75 1,O': Packer 
Test Interval r8. 



11 
a 

m 

Llthologlc  0 o r c r l p t l o n  
Samploe C o l l o c t o d  or 

O t h o r  t r i t e  C o r f o r m o d  / 
36.7-39.7' SAMPLE, 
Recovered 3.5/2.0' = 88%. 
CLAYSTONE: olive gray (5 Y 3/2); some 
moderate  yellowish brown (10 YR 5/4) 
stains; s 1 i 8 h t 1 y w ea t h e red ; homogenous; 
dense; abundan t  FeO nodules; some ot- 
ganic  fragments: slightly moist. 

. 39.7-41.7' SAMPLE. 
Recovered 2.1/2.0' = 105%. 

moist. 
. CLAYSTONE: same 3s above; sl ightly 

4 1.7-44.7' SAMPLE. 
Recovered 1.7/3.0' = 85%. 
CLAYSTONE: same 3s above; d ry .  

44.7 -46.7' S A MP L E. - Recovered 2.0/2.0' = 100%. 
CLAYSTONE: olive gray ( 5  Y 3/2); some 
d a r k  yellowish orange (IO YR 6/6) stains; 
friable;  homogenous; some ver t ical  f rac-  
tures; dry.  

46.7-49.7' SAMPLE. 
Recovered 3.7/3.0' = 123%. 
CLAYSTONE: same as above; unwea- 
thered/weathered  contact a t  46.7'; dry.  

49.7-5 1.7' SAMPLE. 
Recovered 3.5/2.0' = 17596. 
C L A Y S T O N E  same 3s above; unwea- 
thered;  dry.  

75 W84.85 ' :  Packer 
Test Interval  S 7 .  

7 7.2 0 - 8 6.8 5': Pa c k e r 
Test Interval  -6. 
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/ 
L i t h o l o g i c  D o r t r l e t i o n  

S r m p l o a  C O l l O C t O d  o r  
O t h o r  T o r t *  ? o r f o r m o d  / 

50.0- 54.0' SAMPLE, 
Recovered 2.0/4.0' = 50%. 
RQD = 1.1/2.0* = 55%. 
CLAYSTONE: olive black (5 Y 2/11; un- 
weathered; damp. 

- D  

-D 

j4.0-58.0' SAMPLE. 
Recovered 5.0/4.0' = 125%. 
R Q D  = 4.45/5.0' = 89%. 
CLAYSTONE: olive black (5 Y 2/1); some -. silt; unweathered; damp. 

-. s8.0-62.0* SAMPLE. 
Recovered 4.0/4.0' = 100%. 

58.0-60.0': CLAYSTONE: dark gray; some 

60.0-62.0': SANDY C L A Y  STONE: 1 igh f 
gray; some clay; some silt; some very f inc-  
grained sand; fairly well sorted; sub- 

-D  rounded; trace fossils (plant stems and 
leaves); dry. 

.. R Q D  = 4.00/4.0' = 100%. 

-D  silt; some very fine-grained sand; damp. 

$2.0-66.0' SAMPLE, 
g D  Recovered 3.9514.0' = 98.8%. 
ID RQD = 2.70/3.95' = 68.35%. 

S A N D Y  CLAYSTONE: olive black (5 Y 
.D 2/1); sand is 3.0-3.5 p h i  to very fine- 

grained; subrounded; some silt; some clay; .- trace fossils (plant stems and leaves); 
damp to dry. 

t 

86.86-96.50': Packer 
Test Interval #5. 

96.50- 106.15': Packer 
Test Interval r4. 

I 
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CEAIIP M a n a g o r  
Surface casing set to 51.64' by J.B. Be- on hqust  4 ,  1987. C o m m o n t a  

/ 
Ll thologle  O o r c r l p t l o n  

1 nn 
L U  

56.0- 7 0.0' S A M P L E, 
- 9  Recovered 3.7/4.0' - 92.5%. 
RQD * 2.91/3.7' = 78.6%. 

- - S A N D Y  CLAYSTONE: same as  above; 
very light gray (N 8/0) to grayish black -. (N 2/0); presence of vertical  lamination 
planes of sand; very f ine-grained to 3.0- '. 3.5 phi, starting at 67.1'; damp to dry. 

- g  70.0-74.0' SAMPLE, 
Recovered 52/40.  = 130%. 
R Q D  = 4.8/5.2' = 92.3%. 

.g S A N D Y  CLAYSTONE: same as above: 
vertical lamination planes fade  out a t  

., 70.5' but reappear at 71.6'-72.8'; damp to 
dry. 

Recovered 4.0/4.0' = 100%. 
R Q D  = 3.0/4.0' = 60.5%. 
S A N D Y  CLAYSTONE: same as above: 
damp to dry. 

-m 74.0-78.0' SAMPLE. 

*- 

.D 

78.0-79.5' SAMPLE, .. Recovered O.S/l.5' = 33.3%. 
R Q D  = 0.5/0.5' - 100%. 

.=SILTY CLAYSTONE: dark  gray (N 3/0) 
to l ight  gray (N 7/0); some c lay ;  some silt; 

.= some sand 3.5-2.5 phi to  very f ine -  
grained; mottled; indurated; dry. 

79.5-82.0' SAMPLE. .- Recovered 3 3 / 2 3  = 140%. 
RQD = 2.42/3.5' = 69.1%. 

ID SILTY CLAYSTONE: dark gray (N 3/01 
to olive black ( 5  Y 2/1); some clay;  some 

I- s i l t ;  some sand; occasional small seams of  
coal: damp. 

Sampler C o l l o e t o d  or 
Othor t o r t s  ? o r f o r m o d  / 

106.15- I 15.80': Packcr 
Tcst Interval =2. 

107."3- I 16.85': Packcr 
Test Interval #3. 

1 14.42- 124.07': Packer 
Test interval # I .  
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Orl l l lng  C o m p a n y  SovLes Bros 
Oat .  D r l l l O d  GUl!, 30-31 and hq. 3, 1987 

l o r o h o  

G r o u n d  

W a t o r  

0r111or 

H o l p o r  

C E A R C  M a n a g o r  

C o r n m a n t a  Surface casing set to 51.64' by J.B. Bergman on August 4 ,  1987. 

/ I / 1 

f 

$2.0-84.5' SA h4PL E. 
Recovered 2.15/2.5' = 86%. 
RQD = 1.48/2.15 * 68.8%. 

. - S I L T Y  CLAYSTONE: same as above ex- 
cept less sand; damp. . 

'- 84.5-88.0' SAMPLE, 
Recovered 3.1/3.5' = 88.6%. 
RQD = 2.6813.1' = 86.5%. 
SILTY CLAYSTONE: same as above; ex- 
cept more sand in lenses; damp to dry.  

lrn 

_. 88.0-92.0. SAMPLE. 
Recovered 4.0/4.0' = 100%. 
RQD = 3.76/4.0' = 94%. 
SILTY CLAYSTONE: same as above; -. damp. 

-- 92.0-96.0' SAMPLE. 

a- RQD = !.65/1.65' = 100%. 
Recovered 1.65/4.0' = 4 1.25%. 

SILTY CLAYSTONE: same as above; dry. 
4. 

- 99.0' SAMPLE, 
-D 

*- 

Recovered 3.4/3.0' = 113%. 

S I L T Y  CLAYSTONE: same as above; dry. 
RQD = 2.513.4' = 73.5%. 

4D  99 0- 102.0' SAMPLE. .- Recovered 2.7/3.0' = 90%. 
RQD = 1 3 1 2 . 7 '  - 53%. -- SILTY CLAYSTONE: same as above; dry. 

S a m p l o r  C o l l o c t o r  or 
O t h o r  f o r t 8  C o r f o r m o d  / 
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-- SILTY CLAYSTONE: greenish black (5 
Gy 2/ l ) ;  some clay; some silt; some sand -- lenses; thin sand lamination; recovered 
2.0' of silty clay core from previous run; 

'- dry. 
- 

105.0- 109.0' SAMPLE. 

R Q D  = 4.0/4.0' = 100%. 
.. Recovered 4.0/4.0' = 100%. 

.D 105-107.25': CLAYSTONE, SANDSTONE 

.. 107.25'-109.0': CLAYEY SANDSTONE: 
AND SILTSTONE: same as above; dry. 

olive black ( 5  Y 2/1) ;  sand well sorted; -- subangular; 2.5-1.5 phi; clay in pockets; 
more prominent 108.75-109.0; moist. - 
109.0-1 13.0' SAMPLE. 

d m  Recovered 4.0/4.0' = 100%. 
RQD = 4.0/4.0' = 100%. 

4 D  CLAYEY SANDSTONE: same as above; 
except f iner grained 3.0-3.5 phi; well ce- 
mented; damp. 

4-  

1 13.0- 1 17.0' SAMPLE. .. Recovered 4.0/4.0' = 100%. 
R Q D  - 4.0/4.0' - 100%. 

=-  113.0-1 15.8': CLAYEY SANDSTONE: light 
gray ( N  7/0); sand 3.0-3.5 phi; subangular; 

--well cemented; moist. 

--medium gray ( 5  N/O); some clay; some 
115.8-1 17.0': SANDY CLAYSTONE: 

sand; some silt; blocky; moist. 

Orl l l lng  C o m p r n y  %vies Bros 
0110 0r111.d July 30-31 and AuU. 3 ,  1937 
orllting Mothod Hollow Stem Auser: 
Loggod DY J.B. BercpMn ; K.D. Holliway 

Goologlrt  

C E A R C  M & n r g o r  

Commonta Surface casinq set to 51.64' by J.B. Bergan on Wqst  4 ,  1987. 

/ 
L l t h o l o g l c  O o r c r l p t l o n  

t 

S a m p l o r  Co l l oc tod  or 
Othor  T o r t a  C o r l o r m o d  / 
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L l t k o l o g l t  D o r e r l p t l o n  

/ 

1 1 7.0- 1 2 1 .O' S .4 MPL E, -- Recovered 3.6/4.0' = 90%. 
RQD = 2.5/3.6' = 77.7%. 
117-1 18.5': CLAYSTONE: medium gray (5 
N/O); blocky; moderate  1 y cemented;  moist. 
118.5-1 19.5': CLAYEY SANDSTONE: light 
gray (N 7/0); modera te  cementation; 
slightly moist. 
119.5-121.0': CLAYSTONE: medium gray 
(5 N/O); sand f ine-grained;  molst. 

-- 

121.0- 125.0' S A M P L E .  -. Recovered 1.5/4.0' = 27 job. 
RQD = 1.2/1.5' = 8096. 

.. CLAYSTONE: same 3s 3bove; massive: 
moist. -. 
125.0-127.0' S A M P L E .  
Recovered 3.8/2.0' = 190%. 
RQD = 2.5/3.8' = 66%. -- CLAYSTONE: same 3s above; recovere 
1.8' of claystone; same descr ipt ion fro1 -' previous core run;  moist. 

TOTAL DEPTH: 127.00' 

S a m p l o r  Col loctod  or 
O t h o r  T o r t s  ? o r f o r m 0 4  / 
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FIGURE NO. . ROCKY FLATS PLANT 
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GC Cioyey kuvei - light groy IN?], pfedainmt yovel colw Argulor to 
sh-rounded, moderorel KI I  grded, NIX s ize  5 cm Cloy iotrix 
bromish ray i5YR 'Ill!! soc sand, ond si It, m e  surf icral roots, sme 
CoCO3, gries to C R I  iche matrix, less grovel at bottom of  interwl 

." " . , c. 

GC Crave1 in Colick tlotrix - nediu groy 1N51, myior to slb-crgulo; 
iiejl yded, nox size 9 5 :n, some sod in coiiche ntrix des to 
some cloy in col iche motrix tomd bottm, I i$t broun 15Yt5kI 

GC Soe os o twe  

GC Some os above, less caliche, CoC03, mcre brNn clay matrix 

NO SAnPlE 

GRAYEL - ver pole oronoe ilOrR 8/21 to light y o y  IN?], mylor to dj 
I5YR 5h1, matrix opprox 301 ccurse sard, sum CdO3 still present 
rourded Hei 'i graded ink size 4 5 CI Sody clw motrrx t i@ brow: 

I 
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t 
CLAYSTONE T ~ I  of Bedrock 

Oark yellcuish roll IlOYR 6/61 to liriht trom l5YR 5/61, md to hi$ 

grovel, $ 1  beccning silty, very ple o r a l e  IiOYR 8121 towmd both of 
plosticity, horizon Y 01 beding with sck cmmcceoa noterd, me 

SILTY UYSTONE Very pale orurge to dark yelloutsh ~ray liOlR 812 to lOMl6161, 
noderote to hi h losttcit bedding opperrs hrizontol, sone ma of 
iotrtx yper 90 iron s h e d ,  trace carbamceous naterial 

SIlTY ClAYSTONE Sone os above 

SILTY ClA'fSTME Sone os ohve, SI It cmtent f luctvotes 10% either HY 
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SILTY ClAlSTONE Srme os abave, sone pole ye1 louish koun iiOIR 6/21 toucrd bottq Call 
stringers present, iron stoinino, d id  not see ony nodules 

SILTY C1AYSTMIE Dark ye1 lnrish oronge to ver I tght groy iiOYR 812 to N8), moderote to 
high plffiticity, beconiq SI Y tier a t  botton 

SILTY ClAlSTONE Oork  ye1 louish ormge IlOfl 6/61 el louish soy 151 1/21, swae iron 
stoining trace grovel, beconing T e55 si I ty ond I ight bromsh yoy [SIR 
6/11 towd bottom of  intervol 

SILTY MYSTONE Dark ye1 lcwish oronqe to ye1 loulsh qray 110N 616 to 51 7/21, iron 
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stoininq in sae verticol froctures, slit cmtent fluctwtes by 101( 

-/--/- 

-/--/- 
/ - 7 - -  
-/--/- 
/--/-- 
- /- - /- 
/--/-- 

g /--7-- 

~ -/--/- 



OR 

k-1 -/---/ 

SILTY BAYSTONE l t  groy (W71, M s w e  Ledding Hell ueotkred, mcd frrobili ty, troce 
of coh mteriol od iron staining os nottles 
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corb moterid ond chy,  becoairq chyter  at both 0 5 ft of 
interval 

SILTY MYSTONE 01 ive y o  i5Y 4111, massive to ~ o v y  beddin Heathered, S I  tghtiy 
Frioble, b F6 sod arid silt ore interbedded !h roughout, troce of  ccrb 
moterlol 

SILTY ~ATST[)NE Sone os above, trcce OF iron staining os nottles 
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-7-- SIlTY kAYSTONE 01 ive groy 15Y 4/11 to ver It groy INN, 'ilk sandstone and si It 
IminQe ore bedded vertica 1 l y  to ~ w l y  vertical, mod friable, trace of 
corb moterloi md iron stoining os nortles 

-/-'-/- SILTY UATSTONE Sone os above, verttcol lonince is NI longer yesent, imssive 
b~dding71, si It occtrs in pxkets 

/--/- Ez] E;;;; SkTT UATSTME Sone the bottom os obove, It ol ive goy 151 6/11, intervol becones nore cirb ot 
/-7--  

> -/--/- 
/-7-- 

) -/--/- 
1 /-7-- 
> -/--/- 

/-7-- i! -/--/- 

- /- - /- SllTY UAYSTONE Sone OS h v e  

b -/--/ 
> /-7- 
\ -/--/ 
> /-7- 
i -/--/ 
> /--7- 

) -/--/ 
/--7- 

!. /--7- H -/--/ 

SILTY IAYSTONE Sone OS above 

SILTY UhYSTONE Sone os d i v e  
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ITT MSTONE Some os obave, tncreose in silt froction klou 92 0 ft 

0 WE light gray IN?I, biotlrbated I soft sediment deformation?, tiel I 
weathered, mhmtely Friable, some crrbomceous nrwal rzotron 
d i ssem I III ted throughout 

;IlTI UATSTONE Sone os obove 

XlTT UATSTME Same os above 

XlTI UAISTME S m e  os obove 
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BOREHOLE 

G olo g 1. t 

C E A R P  Manamor 

Commontr  

/ 

Lithologic  O o r c r l p t l o n  

9.5- 12.0' SAMPLE. 
Recovered 2-5/23 = 100%. 
9.5-10.4': SANDY CLAY: light olive gray 

" ( 5  Y 5/21; occasional subrounded to 
rounded quartzite pebbles: very fine- -- grained sand; trace caliche; damp to 
moist. 

t -- 
ARAPAHOE FORMATION 

10.4-12.0': S A N D Y  CLAYSTONE: light 
.= olive gray (5 Y 5/2) to medium gray (N 

5 / 0 )  w i t h  dark yellowish orange (10 Y R  .. 6/6) iron staining; very fine-grained sand; 
trace caliche; damp to moist. 

.P 

.= 
12.0-1 4.5' SAMPLE, 

- 9  Recovered 2.5/2.5' = 100%. 

=-  moist. 
CLAYSTONE: same as above; damp to 

14 5- 17.0' S A M P L E  
Rtcovered 2.3/2.5' - 92%. 
CLAYSTONE: olive gray (5 Y 4/1) with 
trace dark yellowish orange ( I O  YR 6/6) 
iron staining; some very fine-grained 
sand more than above; trace caliche; 
damp to moist. 

TOTAL DEPTH: 17.00' 
I 

& 

t 
t 

S r m o l o r  C o l l o e t o d  or 
O l h o r  T e r l a  Corformod 
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W a r e  
iz/i/a7 --- PumD i n o  ! S a n a y  D u m 0  
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-WELL DEVELOPMEWT' SUMMARY 

I 

W.ll No.: 2 1 -! ' 

SHEET 

L 

I 
I I 
! !  I 
I /  I 

I COMMENTS 

a I I . 

I I I 

l l  I I 

l l  

l e v e l  7.63 '  after 
a-- I 

I 



21-81 PAGE 1 O F 2  LOG OF BORING NO. 

?. 01 =-Ll 

7.1 I db 
I 

LlTHOLOGlC DESCRIPTION 

*\n 

ROCKY FLATS PLANT FIGURE NO. 
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LITHOLOGIC DESCRIPTION 

ROCKY FLATS PLANT FIGURE NO. 
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L H U ~  sons 
a m m m  

;c 
XtFJlXlYFf UWIIM 

Clayey Caovel - light gray IN71, cloy motrix is medium light goy lffil, 
a ulr to sub-ongular poorly grded, mox size 5 CR , me plmt 
d%is in upper 0 15 F't , sone silt, troce of  smd, coIcmws 
~ineral rzat ton dissarnoted tkou$wt cloy motrix 

NO SAllPLE 
GC As dove IreFerence in1ervai 0 0 to 1 9  ft I ,  clay motrix is red dork 

groy (N91 

NO WPlE 

GC its dove (reference interval 0 to 1 9  ft 1 

CLAY - I ight ray 1N71, JOH to moderate piostrci ty, some ywel from ? 0 ! CL 
\ to ODWOX i' ft trace of colcofeous iinerolizotion 
\ I 1  

CLAY - light soy (ti71 to medium dork groy ("I, bedding rot op rent, 
hiahlv ueothered. hiahlv friable. me iron stoininq loco/ COT mcews E CL 

' J I  

miierbt izotion \ 
\ 

e CLAYSTONE lop of Bebock 
Some os obove 

CLAYSTONE Some os above 

CLArSTONE light 01 ive groy (57 5/21, awkmtely high plostici ty, loco1 ized 
,-m Pnrnptw hnAioc 



/I 1 

1/14 

5RS 

CLAYSTONE Some os obove 

AYSTONE Soe os obove 

1ArSTONE ildiur light oy lN61, bedding not opporent lmossive?), hi ly 

srfoces, loco/ ized corbonocews mtnerol IZO ton 
t r  wthered, mo s rately Friable, iron stoimn occurs on frcc e 3 

LAYSTONE As dove 
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L O G  
O F  

B O R E H O L E  

Log90d  @ Y  K.D. Holliwav: J.B. Betnrruan 
Goologirt  

 oro on or.. W O I I  NO. 22-872R 
G r o u n d  S u r f a e o  E l r r r t ~ o n  5930.70' 
~ a t r r  L O V O I  E n c o u n t o r 0 0  12.2' 

s t a t i c  5 8 5 2 . 0 4 '  (12/01/871 
0 r 1 1 1 . r  ?.. S b m  
H o l p o r  w i  tt 

Core Or l l l lng  c i u i e  0.0 - 45.1'  %ne: 
45.1' - 110 . 4 '  water 

C E A R P  Manamor 

~ o m m o n ~ s  sur face c a s m  set to 43.59 '  Dv K.D. kiolliwav on October 2 ,  19137 

srm0l.S C O l l O C l . ~  or 
L l l h o l o g l c  D o o c r l p l l o n  hor t o r t s  Por ro rmod  

10.2- 12.2' SAMPLE, 
Recovered 2.0/2,0' - 100%. 
CLAY: light olive gray ( 5  Y 5/2); some 
very fine-grained sand stained dark yel- 
lowish orange (10 YR 6/6); subrounded 
quartzite cobbles; some iron staining; 
trace caliche; damp. 

12.1-14.2' SAMPLF 
Recovered 2.0/2.0' = 100%. 

12.8-14.2': SANDY CLAYSTONE: same as 
above except no quartzlte cobbles; moist 
to wet. 

14.2- 16.2' SAM P L E  
Recovered 2.0/2.0' = 100%. 
CLAYSTONE: light olive gray (5 Y 5/2); 
some very fine-grained sand; some dusky 
yellow (5 Y 614); trace caliche; damp to 
moist. 

16.2- 18.2' S A W .  
Recovered 2.0/2.0' - 100%. 
CLAYSTONE: olive gray (5  Y 4/11; occa- 
sional dark yellowish orange (IO YR 6/6) 
iron staining; trace very fine-grained 
sand; trace caliche; damp. 

18.2-20.2' SAMPI F 
Recovered 2.0/2.0' = 100%. 
CLAYSTONE: same as above; damp. 

- 

No 
readings above 
background on the 
core. 

26 5-27.5':  Readings 
on core: HNu = Back- 
Sround: O V A  = 1.6. 

28.5-29.5': Readings 
on core: HNu = 2.0; 
OVA - 1.0. 



L O G  
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B O R E H O L E  

0 .  W O I I  NO. 22-97BR 
$ u r t r c o  E l o r o t l o n  5930.70'  
, O V O I  E n c o u n ~ o r o O  1 2 . 2 '  

1 Str IIC 5852.04 ' L12/0,/@71 

S r m o t o r  Col loctod or 
LltRologic Qorcr lpttor  R o r  t o r t o  C o r t o r m o O  

50 
I 

I 

27.5-28.5' SAMPLE 
Recovered 1.5/1.0' = 150%. 
CLAYSTONE: same as above; damp to 
moist. 

' 218.5-29 5' S A M P L L  
Recovered 1.5/1.0* = 150%. 

iron staining; damp. 
. CLAYSTONE: same a s  above except more 

29.5-30.5' SAMPLE,  
decovercd 1.5/ 1.0' = 150%. 

iks: damp. 
. (J'LAYSTONE: same as above; [race organ- 

. 
30.5-3 1.5' S A M P L E  . Recovered 1.5/1.0' = 150%. 
SANDY CLAYSTONE:  l i g h t  olive gray (5 
Y 5/2) w i t h  dark  yellowlsh orange (10 
Y R  6/6) iron s ta ining and graylsh orange - (IO YR 7 / 4 )  very fine-grained interbed- 
dcd sands; occasional limonite nodules; 

'. some silt; some organics;  dry. 

3 1.5-32.5 ' SAMPLE,  
Recovered l . O / l . O '  = 100%. '- SANDY CLAYSTONE: olive black ( 5  Y 

.. 211) to light o l ive  gray (5  Y 512); 
limonite nodules a n d  iron staining mod- .- (crate brown (5 YR 4/4); very fine-grained 
interbedded sands, grayish orange (IO YR -- b14); some silt; trace organics; dry. 

m - 7  1.85': Packer 
Test Interval x5. 

71.85-8lSL ': Packer 
Test Interval rr4. 



L O G  
OF 

BOREHOLE  

C E A R P  Managor 

cornmonte surf ace caslllcr set to 43.59' bv K.D. Holliwav on October 2 ,  1987 

/ I I I / 

. 
L l t k o l o g i c  Ooocr lpt lon  

37.5-38.5' SAMPLL,  
Recovered l .O/ l .O'  = 100%. 
CLAYSTONE: same as above with more 
sands; dry. - w  

a. 38.5-39.5' SAMPLE, 
Recovered I .3/  1 .O' = 130%. 
CLAYSTONE: olive black ( 5  Y 2/1) to 
dark gray (N 3/0); some very fine-grained 
sand with moderate yellowish brown (10 

a. Y R  5/4) staining; some silt; some organ- 
ics; dry. 

* -  

m 

39.5-40.2' SAMPLE, .. Recovered l.L'l.0' = 120%. 
CLAYSTONE: same as above with less 
sands and less iron staining; dry. 

* -  40.5-41.5' SAMPL& 
- ' Recovered l.2/1.0* = 120%. 

= -  CLAYSTONE: olive black ( 5  Y t/l) to 
dark gray (N 3/0); very fine-grained cal- 
careous sand i n  fractures with moderate 
yellowish brown (10 YR 5/4)  staining; a t  
41.2' band of  caliche (or calcareous sand) 
reacts strongly with HCI; some organics; 
dry. 

-- 

. 
= -  Recovered 1.5/1.0* = 150%. 
CLAYSTONE: same as above; dry. .. 
42.5-43.5' SAMPLE -- Recovered 1.4/1.0* - 140%. 
CLAYSTONE same as above; dry. 

t 
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Drltttnq T I U I ~  0 . 0  - 45.1' None: 
4S.i' - 110 . 3 '  water 

$ a m p l o r  Collected or 
Lltho4oqlc Oo*cripi ion h o r  T o r t 8  Cortormoo 

f / I 

t 

T 
t 

60.5-64.5' .- Recovered 3.6/4.0' = 90%. 
RQD = 3.6/3.6' = 100%. 

--CLAYSTONE: dark gray (N 3/01; dense: 
consolidated; homogenous; some carbona- -- ceous debris; sandy from 60.9-6 I .4'; moist 
to wet. 

64.5-68.5' SAMPLE, 
Recovered 3.3/4.0' = 83%. 
RQD = 2.1/3.3' = 6496. 
64.5-66.6': CLAYSTONE: same as above. 
66.6-61.8': MUDSTONE: brownish gray (5  
Y R  411 ): very fine-grained: "sulphur-like" 

 smell when HC1 is added; abundant car- 
bonaceous fragments; fragments strongly 

..react with HC1; cement only slightly re- 
acts when powdered; very hard and .- dense; dry. 

L 

- v  

68.5-72.5' SAMPLE, 
Recovered 4.014.0' = 100%. 
RQD - 3.7/4.0' = 93%. 
CLAYSTONE: brownish black (5 YR 2/1); 
trace very fine-grained sand; abundant 
organic fragments: moist to wet. 

72.5-76.5' SAMPLE 
Recovered 3.7/4.0' = 93%. 
RQD = 3.7/3.7' = 100%. 
CLAYSTONE: same as  above; no sand; 
fractures at 76.0' and 76.3' (-45'h moist 
to wet. 

T 
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very dense and consolidated; dry. 
87.1-88.5': INTERBEDDED SANDSTONE 
A N D  CLAYSTONE: sandstone layers 
medium gray (N 5/0); 0.5" to 2' thick ;  
claystone layers medium dark gray (N 
4/01; consolidated: moist. .. 88.5-89.1': CLAYSTONE: medium dark 
gray (N 4/0) w i t h  some very thin (<O.S') 
sandstone lavers: same sand as above; 
moist. 

90.5-9 5.0' S A M P L L  
Recovered 4.0/4.5' - 89%. 
RQD = 3.3/4.0' - 83%. 
INTERBEDDED SANDSTONE/ CLAY- 
STONE: medium light gray (N 6/01 sand- 
stone and medium dark gray (N 4/01 
claystone; sandstone layers .OS to 1' thick; 
claystone layers 0.2-0.5' thick; decrease 
sandstone content with depth; crossbed- 
ded sands; moist to wet. 

S r m p i o i  C o l l e c t 0 0  or / Other T o i l 8  ? o r f o r m 0 0  
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PACXER TEST ANALYSIS 
WELL NO. 22-87BR 

ROCKY 'FLATS PLANT; MOUND AREA JOB NO. 2029-17-02 
DATE TESTED: 10/12/87 BY: K.D. HOLLIWAY 

TEST INTERVAL (FEET BELOW G.S.): 45.60 - 5 2 . 5 5  
MATERIAL TESTED: ARAPAHOE CLAYSTONE 
DEPTH TO WATER (FEET BEMW G . S . ) :  7 8 . 6 6  

Q L 
LJJ(--) 

2 ( P I )  (L) (HI R 
K = ------------ 

1ST P1/3 TEST 
Q = INJECTION RATE = ,00008688 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 6.95 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 49.07 + 11.15 + . O O  * 2.31 = 60.22 

R = BOREHOLE RADIUS = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = .0000001233 FT/MIN 
K = .00000006 CM/SEC 

P2/3 TEST 
Q = INJECTION RATE = .00021721 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 6.95 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 49.07 + 6 . 7 0  + 8.00 * 2.31 = 74.25 

R = BOREHOLE MDIUS = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = . 0 0 0 0 0 0 2 5 0 0  FT/MIN 
K = .00000013 CM/SEC 

2ND P1/3 TEST 
TEST ABORTED 



PACKER TEST ANALYSIS 
WELL NO. 22-87BR 

ROCXY -FLATS P U N T ;  MOUND AREA J O B  NO. 2029-17-02 

TEST INTERVAL (FEET BELOW G . S . ) :  62.20 - 71.85 
DATE TESTED: 10 /12 /87  BY: X.D. HOLLIWAY 

MATERIAL TESTED: ARAPAHOE CLAYSTONE 
DEPTH TO WATER (FEET BELOW G.S.) : 78.66  

Q L 
LN(--) 

2 ( P I )  (L) (HI R 
K = ------------ 

1ST P1/3 TEST 
Q = I N J E C T I O N  RATE = .00001448 (FEET3/MIN) 
L = LENGTH O F  TEST INTERVAL = 9 . 6 5  FEET 
TEST INTERVAL I S  ABOVE WATER TABLE 
HEAD = DEPTH O F  CENTER O F  INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 67.03  + 1 1 . 6 1  + .OO  * 2 . 3 1  = 7 8 . 6 4  

R = BOREHOLE RADIUS = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = .0000000123 FT/MIN 
K = .00000001 CM/SEC 

P2/3 TEST 
TEST ABORTED 

2ND P1/3 TEST 
TEST ABORTED 



PACKER TEST ANALYSIS 
. WELL NO. 22-87BR 

ROCKY E A T S  PLANT; MOUND AREA :OB NO. 2029-17-02  
DATE TESTED: i 0 / 0 9 / 8 7  BY: J . B .  B E R G W  

TEST INTERVAL (FEET BELOW G .  S .  ) : 8 1 . 5 0  - 9 1 . 1 5  
MATERIAL TESTED: ARAPAHOE SANDSTONE 

DEPTH TO WATER (FEET BELOW G . S . ) :  7 8 . 6 6  

Q L 
W ( - - )  

2(PI) (L) ( H I  R 
K = -----_-_---- 

LST P 1 / 3  TEST 
Q = INJECTION RATE = .00386629 (FEE?3/MIN) 
L = LENGTH O F  TEST INTERVAL = 9 . 6 5  FEET 
TEST INTERVAL I S  BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

t GAGE PRESSURE ( I N  FEET) 

R = BOREHOLE ZilDI'L'S = . I 7  FEET 
7 8 . 6 6  -r 1 1 . 1 2  - . O O  * 2 . 3 1  = 8 9 . 7 8  

K = HYDRAULIC CONDUCTIVITY = . 0 0 0 0 0 2 8 8  FT,'UIN 
K = .00000146 C?I/SEC 

P 2 / 3  TEST 
Q = INJECTION RATE = , 0 0 6 4 1 4 8 5  (FEE?3/MIN) 
L = LENGTH O F  TEST INTERVAL = 9.65  FEET 
TEST INTERVAL I S  BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 7 8 . 6 6  + 7 . 5 0  + 1 6 . 0 5  * 2 . 3 1  = 1 2 3 . 2 4  

R = BOREHOLE R A D I U S  = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = . 0 0 0 0 0 3 4 9  FT/MIN 
K = .00000177 CX/SEC 

2!?D ?1/3 TEST 
Q = INJECTION RATE = . 0 0 2 7 5 1 2 9  (FEET3/MIN) 
L = LENGTH CF TEST ZNTERVAL = 9 . 6 5  FEET 
TEST INTERVAL I S  BELOW WATER TABLE 
HEAD = DEPTH T O  WATER + GAGE HEIGHT 

- 

+ GAGE PRESSURE ( I N  FEET) 
= 7 8 . 6 6  + 9 . 4 4  + . o o  * 2 . 3 1  = 8 8 . 1 0  

R = BOREHOLE R A D I U S  = . 1 7  FEET 

K = HYDRAULIC CONDUCTIVITY = .00000209 FT/HIN 
K = . 0 0 0 0 0 1 0 6  CM/SEC 



PACKER TEST ANALYSIS 
WELL N O .  22-87BR 

ROCKY F'LATS PLANT; MOUND AREA J O B  NO.  2 0 2 9 - 1 7 - 0 2  
DATE TESTED: 10/09/87 B Y :  J . B .  BERGMAN 

TEST INTERVAL (FEET BELOW G . S . ) :  9 2 . 2 5  - 1 0 2 . 0 0  
MATERIAL TESTED: ARAPAHOE SANDSTONE 

DEPTH TO WATER (FEET BELOW G . S . ) :  7 8 . 6 6  

1ST P1/3 

P2/ 3 

2 N D  

- 

TEST 

P I /  3 

TEST 
Q = INJECTION RATE = ,00127428 (FEET3/MIN) 

TEST INTERVAL I S  BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

L = LENGTH OF TEST INTERVAL = 9 . 6 5  FEET 

R -  

K =  

Q =  
L -  

+ GAGE PRESSURE ( I N  FEET) 
= 78 .66  + 10.95 + . O O  2.31 = 8 9 . 6 1  

BOREHOLE RADIUS = . 17  FEET 

HYDRAULIC CONDUCTIVX'TY = .00000095 FT/MIN 
K = .00000048 CK/SEC 

INJECTION RATE = . 0 0 2 4 0 3 7 6  (FEET3/MIN) 
LENGTH OF TEST INTERVAL = 9 . 6 5  FEET 

TEST INTERVAL I S  BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ CAGE PRESSURE ( I N  FEET) 
= 78.66 + 7.50 + 18.50 * 2.31 = 128.90 

R = BOREHOLE RADIUS = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000125 FT/MIN 
K = .00000063 CM/SEC 

TEST 
Q = INJECTION RATE: = .00085435 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL. = 9 .65  FEET 
TEST INTERVAL I S  BELOW WATL. TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 

R = BOREHOLE RADIUS = .17 FEET 
= 7 8 . 6 6  + 10.20 + .OO * 2.31 = 88.86 

K = HYDRAULIC CONDUCTIVITY = .00000064 FT/MXN 
I( = .00000033 CM/SEC 
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LAYSTIYE 01 tve groy 157 4111, msive bedding ueuthertng moderote, slightly 
frioble, soole silt, trace of corbmoceous moteriol, some irm staining 
in horizontol od verticol fractures, troce Cd03 lvery weok KI 
react ton1 

;ILTST(4NE !el lo~ish groy io I iaht 0 1  ive groy 157 8/11 io 5Y 6/11 thderotely 
mthered, slightly frtoble, mssive bedding me iron stoining me 
cloy 

:lAYSTONE Grades bod into cloystme (os 41 1 t o  45 1 obovel, SI ickensl ides 
present in fractures' 
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L O G  
OF 

B O R E H O L E  

Locat ion  RDckY Flats Plant; 903 Pad Area 8 0 r o h o l o /  W 011 NO. BH22-87 
C o o r d ~ n r t o r  N 35789.86 E 22535.86 G r o u n d  Surtaco  E l o r r t l o n  5978.9)'  
To ta l  Oopth 27.20'  W a t o r  L o v o l  Encounto rod  1 9 - 7 0 '  

Orll l lng Company m w s  O r l l l o r  R. share 
Oat. Drlllod July 9, 1987 Helpor  T= mitt 
Orllling Yothod HOllaW s m  klCler D r l l l l n g  Fluid 
L o g g o d  by K.D. Holliway 

S t r t l c  

C h o c k e d  B y  
GOOlOgl8t 

C ommontr  
trioles as samp les BH228719W and BH228720FS. 

5 - 

u 

II 

20 - 

I nc 

,ROCKY FLATS ALLUVIUM 

' LE, 
Recovered 1.1 /2.2' = 50%. - CLAYEY SAND AND GRAVEL: pale 
yellowish brown (10 YR 6/2) to moderate 
yellowish brown (10 YR 5/4); quartzite 
cobbles subangular; sand f ine-grained; oc- 
casional oxidized zones; unconsolidated 
poorly sorted; dry to slightly damp. 

- 

2.2-4.2' SAM PLE, 
Recovered 1.65/2.0' = 83%. 
CLAYEY SAND AND GRAVEL: same as 
above; damp. 

4.2-7.2' SAMPLL  
Recovered 2.15/3.0' - 72%. 
CLAYEY SAND AND GRAVEL: same as 
above; damp. 

7.2-9.7' SAM'PLE, 
Recovered 2.1/2.5' = 84%. 
CLAYEY SAND AND GRAVEL: same ar 
above; damp to dry, 

9.7-12.2' S A W  
Recovered 2.25/2.5' = 90%. 
9.7 - 11.95': SAND AND GRAVEL same 
8s above; dry. 
11.95 - 12.2': Drilled with center bit. 

m-14 .7 '  SAMPLE, 
Recovered 1.6/2.5' - 6496. 
SAND AND G R A V E L  same as above; 
dry. 

HNu Background=O.Z 
OVA Background=l.O 
Ludlum Background 
= 15.0. 
Beta/Gamma Back- 
ground=0.06. 

&0-9.3': Composite 
sample: BH22870009. 

9.0-9.3': Composite 
duplicate sample: 
BH22870009D. 

tp1: Field screen 
readings: HNu = 1.0 
13.0; OVA = 1.0. 

9.7- 10.6': Waste 
sample: BH2287 IOWS. 

LQ91: FieId screen 
readings: HNu = 250 
peak; OVA = 1.0. 

10.6- 18.4': Composite 
sample: BH2287 101 8. 

113-14.7': Reading on 
core: HNu = 5.0-50.0. 

14.7-16.0': Reading on 
core: HNu = 1.0-12.0. 

1LpT: Field screen 
readings: HNu = 65 
peak; OVA = 1.0. 



L O G  
OF 

BOREHOLE  

~ o c a t i o n  W k y  Flats Plant: 903 Pad Area 
C o o r d i n r i r a  N 35789.86 E 22535.36 

0 
Tot81 D O p t h  27.20'  

O r l l l i n g  C o m p a n y  FW,- 
Oat. Or11100 July 9 ,  1987 
o r i ~ i i n g  Nothod H o 1 1 ~  Stern Auqer 
~ o g g o d  BY K.D. Holliway 

Goologlrt 

B o r o h o l o / W o I I  N o .  BH22-87 
C f o u n 6  S u r t r e r  ~ i o ~ r t l o n  5978.93' 
W a I o r  L o r 0 1  E n c o u n t r r r d  &7n' 

statrc .- 
D r l l l o r  

~~l~~~ T. M e r r i t t  

Drl l l lng  Fluid pbne 
C h o c k o d  By 

CEAAP Y a n r g o r  
Common la  Borehole backfilled w i t h  Portland Type I cerrwt. Sanple BH22872OCT 

triples as sdmp les BH223719WT and BH22872OWS. 

SAND AND GRAVEL: same as above; 

17.2-19.7' SAMPLF;, 
Recovered 1.6/2.5' = 64%. 
SAND AND GRAVEL: same as above; 

19.7-22.2' SAMPLE, 
Recovered 1.0/2.5' = 40%. 
19.7-20.6': SAND AND GRAVEL: same as 

L 

9 

.. 

.. 

.. 

.. 
. 

-D 

9 

t 

+ MATION ARAPAHOE FOR 
I D  

20.6-20.7': CLAYSTONE: light olive gray .. (5 Y 6/1); mottled; moist. 

. . 22.2-24.7' SAMPLE, 
Recovered 23/23 - 100%. 

- =  CLAYSTONE: light olive gray (5 Y 6/l) 
to dusky yellow (5 Y 6/4); some iron 
staining, dark yellowish orange (10 YR 
6/6); damp to dry. 
24.7-27.2' SAMPJ.E, .. Recovered 23/23' - 100%. 
CLAYSTONE: pale olive (10 Y 6/2) to .- light olive brown (5 Y 5/6); iron staining 
dark yellowish orange (10 YR 6/6); in- -- durated; damp. 

- -  TOTAL DEPTH: 27.20' 

t 

S i m p l o r  C o l l o c t o d  or  
Othor  t o r t r  ?or formod / 

18.4-20.6': Contact 
sample: BH228720CT. 

m. Field screen 
readings: HNu - 50 
peak; OVA = 1.0. 

22.35': Bedrock 
sample: BH228722BR. 
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1?5/ l?  

04A4 

OdB5 

il~vey irovei - 1 tgnt oroy IN711 cloy motrix is dork ye1 louish kcun IlOYR 
4/21, sk-rounded, modtrotely grodtd, mox size 5 cm , sowe roots ord 
plont debris, some siltj truce of  smd 4xx 

SPiOY GRAVELLY CLAY - groylsh oronge IlOYR 7/41, iow plosiiciiy, g& colcorews ninerol izotion 
CL 

NO SAilPlE 
\ 

yo/o GI /A SANDY GRAVEL - sehm dark groy lN41, mciilx is light brow ISYR 5/61, 
onoulo~ to sub-angular, mcderotely groded, nux size 4 CR , some cloy od 
sirt & o/o 

D / P A  



I 0 1 0 9  
' 1  

ORi5 

GC As dove (reference intervol 7 2 to 9 3ft I 

NO SAnPlE 

yyy GC 
As dove ireference interval 7 2 to 9 3 ft I ,  lila grovel size 6 cm Hith 
increase in overol I size of  grovel &LA 

ClAr - li$t goy lN71, bedding not opcrent, highly titothered, malerote 
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t n c  

; P  
5 2  

c a  X Z  L L  

w >  > a  T I  

L . %  a+t n o  

z w  w >  - -  
u o  o w  3 c  u o  i l c  t u  w w  w z  E W  

35/15 

6 I1 

3/11 

2112 

Frioble, possible il9 oxides (exhibits dendritic morpholcy I ,  1 cobble, 
truce sand and ycvei 

AISTCNE $I Bedrock 
As duove ireference inrervol 19 7 io 20 7 ft I ,  [obble, sand md o~oyel 
ore absent, locoi iron staining 

.AISlONE As hove 

.AYSTONE As obove wirh dork mineroiizotion occurring locaily but locking dendritic 
morpho I og9y 

-AYSTONE As hove, obudmt irm staining ot 26 5 ft 
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W E L L  
C O M P L E T I O N  
I N F O R M A T I O N  

C o m m o n t r  

0 0 9 t h  ( (1.  

loroholo 
! lam. tor: --I- 7 . 5 "  

W a  I T o t a l  

1 



L O G  
OF 

C o m m o n t r  

S r m p l o r  Collected or  
L l t h o l o g l t  D o r t r l p t l o n  h e r  T o r t s  ? o r f o r m o d  

W -. 
1 ROCKY FLATS XLLUVTUM 

a0-2.0' SAMPLE, 
Recovered 1.5/2.0' = 75%. 
0-1.0': SAND: dusky brown 
fine-grained; some grass; dry. 

6/4); some gravel; dry. 
1.0-1.5': SILTY SAND: dusky 

(5 YR 2/21; 

yellow (5 Y 

2.0 -4.0' S A MPL E. 
Recovered 1.4/2.0' = 70%. 
SAND: dusky yel low (5 Y 6/4); fine- 
grained; some gravel and cobbles; iron 
discoloration; dry. 

4 0-5 0' SAMPLE. 
Recovered 0.9/ 1 .O' = 9096. 
GRAVEL AND SAND: same as above; 
dry. 

5.0-7.0' SAMPLE, 
Recovered 0.4/2.0' = 20%. 
GRAVEL AND SAND: light olive brown 
(5 Y 5/6); trace silt; dry. 

7 0-9 0' SPIMPLE, 
Recovered 1.7/2.0' 3: 85%. 
GRAVEL AND  SAND: same as above; 
dry. 

9 0- I 1 .O' SAMPLE. 
Recovered 0.6/2.0' = 3095. 
GRAVEL AND SAND: same as above; 

HNu Background=Z.O 
OVA Backgroundn3.0 
Ludlum Background 
= 0.0 

0-2.0': No readings 
over background on 
core. 

2.0-4.0': Readings on 
core: H N u  = 3.0; 
OVA = 5.0. 

4.0-5.0': Readings on 
core: HNu = 5.0; 
O V A  = 7.0. 

5.0-7.0': Readings on 
core: HNu * 5.0; 
OVA = 6.0. 

7.0-9.0': Readings o n  
core: HNu = 2.0; 
OVA = 5.0. 

9.0- 1 1 .O': No resdings 
over background on 
core. 



L O G  
OF 

B O R E H O L E  

C o m m o n t r  

L l t h o l o g l e  0 o r c r l o t l o n  

11.0-13.0' SAMPLE, 
Recovered 0.43/2.0=20%. 
G R A V E L  A N D  SILT:  moderate reddish 
brown (10 R 4/61; t race  fine-grained 
sand; cobble stuck in shoe o f  barrel;  
damp. 

13.0- 15.0' SAMPLE.  
Recovered 1.712.0' = 85%. 
G R A V E L  AND SILT: same as above with 
iron and limonite staining; damp. 

15 0-17 0' SAMPLE.  

15.0-15.25': G R A V E L  A N D  SILT:  same as 

A R A P A H O E  FORfTATION 

15.25-17.0': SANDSTONE:  dusky yellow (5 
Y 6/4); fine-grained; well sorted; iron 
staining; weathered; damp. 

17.0- I9 0' SAMPLE.  
Recovered 2.0/2.0' = 100%. 
SANDSTONE:  same as above; moist. 

19.0-2 I .O' SAMPLE.  
Recovered 2.0/2.0' = 100%. 
SANDSTONE:  same as above; wet. 

21.0-23.0' S A M P L E ,  
Recovered 2.0/2.0' = 100%. 
SANDSTONE:  same as above: moist. 

Sarnplor C o l l o c t o d  o r  
0th. f  f o r t 8  Corforrnod / 

1 1 .O-13.0': Readings 
on core: HNu = 5.0; 
O V A  = 4.0. 

13.0- 15.0': Readings 
on core: HNu = 3.0; 
O V A  = 5.0. 

15.0-1 7.0': Readings 
on core: HNu = 2.0; 
O V A  = 5.0. 

17.0-19.0': Readings 
on core: HNu = 5.0; 
O V A  = 5.0. 

19.0-2 1 .O': Readings 
on core: HNu = 3.0; 
OVA = 5.0. 

2 1 .O-23.0': Readings 
on core: HNu = 3.0; 
O V A  = 5.0. 

2 3 .O- 2 5.0': R e a d  i n 8s 
on core: HNu = 5.0; 
O V A  = 5.0. 

25.0-27.0': Rezdings 
on core: HNu = 3.0; 
O V A  = 5.0. 



L O G  
O F  

B O R E H O L E  

Y 

1 
I 

Drll l lng C o m p a n y  S O V l P S  %-os 
0.1. D r l l l o d  ;ulV 17-21, 1987 

Orl l l lnq  M e t h o d  WT 
L o g s o d  l y  S. kual :  K.D. Holliwav 

Goolog lat  

C E A R P  Y a n a g o r  

C o m m o n t a  

4U 

2 3.0-2 5 .O' SA MP L E, 
Recovered 2.0/2.0' = 100%. 
SANDSTONE: olive gray (5 Y 3/2); mot- 
tled; weathered; wet. 

25.0-27.0' SAMPLE, 
Recovered 2.0/2.0' = 100%. 
SANDSTONE: same as above; wet a t  25.6'. 

27.0-29.0' SAMPLE. 
Recovered 1.9/2.0' = 100%. 
SANDSTONE: same as above: wet. t 
29 0-3 1 .O' SAMPLE. 

-= Recovered 2.0/2.0' = 100%. 
SANDSTONE: olive gray ( 5  Y 3/21; trace -- silt; mottled: weathered; from 29.0-30.3' 
damp;  30.3-3 1' wet. . 
3 1 .O-33.0' SAMPLE. -- Recovered 2.0/2.0' = 100%. 
SANDSTONE: same as above with 1/2' 
gray c lay  lenses at 31.8', 32.3'. 32.8'; moist. 

- m  31.4-33.4' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SANDSTONE: dark  yellowish orange (10 

phi sand, well sorted; interbedded sand, .. light ol ive gray (5 Y 6/1), 3.0-2.5 phi; 
fairly well sorted; wet to moist. 

33.4-35.0' SAMPLE. No recovery. Drilled 

-m 

YR 6/6) to dusky yellow (5 Y 6/4); 3.5-4.0 

-- 
-- with center bit .  

t 

Samploa C o l l o c t o d  o r  
0 t ho r  t o r t  a ? e r r o r  m o d  / 
27 .O-29.0': Read in gs 
on core: HNu = 3.0; 
OVA = 5.0. 

29.0-3 I .O': Readings 
on core: HNu = 3.0; 
OVA = 5.0. 

31.0-33.0': Readings 
on core: HNu = 3.0; 
OVA = 5.0. 



Logged  BY S.  mal; K.D. H o l l i t  
Geologlrt  

C o m m o n t r  

f I / -I---- 

- 

Recovered 
SANDSTOF 
YR 6/6) to 
3.5-4.0 phi, 

36.0-37.0' 5 
Recovered 

-. SANDSTOl 

-g  37 0-38.0' S 
Recovered 

4 /  I ) :  sand 
.- unweatherc 

-- C L A Y E Y  ! 

-- 38.0-39 3' S 
Recovered 
CLAYEY 
moist. 

.L 

. 
39.3-40.3' S 
Recovered 
SlLTSTON 

phi sand;  L 
gray (5 y 

.. 40.3-41.5' 

*- 40.3-40.8': 
Recovered 

4/  1) tract -- weathered; 

-- 4/1); some 
clay; unwe 

40.8-4 I .3': 

L O G  
O f  

B O R E H O L E  

i o l o g l c  D o ~ c r l o t l o n  
S a m p l e r  C o l l o c t o d  or  

T o r t r  P o r t o r m o d  

MPLE. 
3/1.0' = 100%. 
z: d a r k  yellowish orange (10 
iusky yellow ( 5  Y S/4); sand 
,ell sorted; trace clay; wet. 

MPLE. 
o/ 1.0' = 100%. 
3: same as above: wet. 

W L E .  
o /  1.0' = 100%. 
LNDSTONE: o l i ve  g r a y  (5 Y 
5 4 . 0  phi;  some s i l t ;  some clay; 
; moist. 

MPLE. 
3il .3 '  = 100%. 
iNDSTONE:  same 3s above; 

MPLE. 
0/1.0' = 100%. 
: olive gray (5 Y 4/I) to olive 
3/2); some clay; some 3.5-4.0 
weathered;  moist. 

MPLE. 
.o/ 1 .O' = 100%. 
LAYSTONE: olive gray (5 Y 
It: t race 3.5-4.0 p h i  sand; un- 
lightly moist to damp.  
[LTSTONE: olive gray (5 Y 
(cry f ine-grained sand; some 
hcred;  damp to dry.  
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C o m m o n t a  

/ / / / / 
S r m p l o r  C o l l o e t o d  o r  / O t h o r  T o r t 8  C o r l o r m o d  

/ -  / -  / - 
1 

41.3-42.3' SAMPLE, 
Recovered O/ I .O' = 0%. 
SILTSTONE: same as above; dry. 

42.3-43.3' SAMPLE. 
Recovered l .O/l.O' = 100%. 
SILTSTONE: same as above; trace very 
fine-grained sand; dry.  t 
4 3.3 -44.3' S AMP L E. 
Recovered I .O / l .O*  = 100%. 
SILTSTONE: same as above: dry.  

44 3-45.3' SAMPLE. 
Recovered l .O / l .O '  = 100%. 
SILTSTONE: same 3s above except more 
sand; dry. 

TOTAL DEPTH: 45.30' I 
t 
t 
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GP lop i ft Cloyey Sondy Grovel - dark yellonish brom 110N 4/21, orqulcr 
to sub-mylor, m o d  p i n g  mox size 5 cm, o M t  colc ratertol 1 

IIDE tlderote ormy pink 151 8/41, m e  grovel ad smd, broken-y, texture 
' 

3 WkE 

P CphcAREoUS GRAVEL - iwerote oronce pin[ ISYR 8/41, aqulcr to sub- 
argu~cr, nod grading, mox size i 5 CB , some sod 

IP Sole QS above nax size 7 cn , Dotton of inrervol IS dark yellow! 
orange (10YR 6/61, soox cloy 

;P Some os above SOR clay 

GP Some os obove 

NO WRE 
su GRAVELLY SAM - motrix color is moderate ormge pink l5YR 8/41, ongulcr 

to sub-mgulor, nd groaing mw grovel size 6 cm , smd I S  fb - 
sme clay, colccreous 
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3 SAIlPlE 

FRAYEL - lrmtrix COIOT I S  light brMin ISYR 5/61, ongulr to ~Ub~ngulr, 
POX size b cm lartificioll, stme sod, some cloy 

IO SMRE 

;ANDY C1AYSIONf 100 oi Bedrock 
YfF - FG, nm-oopmnt bedding Hell iieothered, mal t o  highly frioble, 
some iron stoin'ino os mottles, Sone silt, troce of 4 stoining 

NO MPlE NO SAPLE fwnd bettiem boxes 
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iILTY SANDSTONE Froyih oronqe ilOYR 7/41, to very i I t qroy (MI, bddiq not upPCrent 
to thin btddild I (4 ran I ,  highly ueot $ red, mderotely frioble, very fine 

grained, maderately sorted 



iI1TI SAKISTONE As above, 11th thin beds rf silty cloystone ot ~pprox 32 E ft 

;IlTSTONE Interval is uctuolly loqed os 31 4 to 33 4 ft overlaps 
intervoi Siltstme, dkk yellawish won llOhl6161, bddi 

trace OF' fine sand At 32 5 ft lest depth1 stroto of 
o p m t  highly wItkred, sli$tly frio 5 le, locolizd 

IN91 re bedded at 10 deqrees ord ore less thm 1 RR thick 
\ 

NO SAnPlE 

SIlTSTONE As hove lreierence iniervoi rrom jl 44 to 11 41, iiirh irreguior lerm 
of the h i e  si I tstme 

SILTSTON[ As dove 

SIlTSTONE As above 

SILTSTONE As dove 
CLAYSTONE Miurn gay i f f i l ,  bedding not opporenr, highly Ruthered, mderotely 

friable, loco1 ized iron stointng 

CLAYSTONE hs dove 

CLAYSTONE As dove 
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LAYSTONE As dove 

:LAYSTONE 01 ive groy 15Y 4/11, bedding oppeors f lmj y wih q r o x  10 degree d i p  

stoining and corbonoceous minerolizotion 
baed on core breds, htuthered, moderote 9 y frioble, locol ized iron 

c) CLAYSTONE As dove 

CLAYSTONE As dove 
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g.o-t.o* SAMPLE, 
Recovered 1.7/2.0' - 85%. 
CLAYEY SAND. moderate brown (5 YR 
3/4); quartzite cobbles; subangular to 
broken; sand medium (1.0-0.5 phi) and 
very fine-grained; subrounded; fair ly well 
sorted; grass and roots to 0.4'; damp. 

2.0-4.0' S A M P E  
Recovered 1.312.0' = 65%. 
CLAYEY SAND: moderate brown (5  
3/4) and dark yellowish brown (10 
4/2); quartzite cobbles subrounded 
subangular; fairly well sorted; damp. 

YR 
YR 
and 

4.0-7.5' SAMPLE 
Recovered 0.9/3.5' - 26%. 
4.0-4.85': SANDY GRAVEL: light brown 
(5 YR 5/6); quartzite subangular to sub- 
rounded; coarse to f ine-grained sand (0.5- 
0.0 phi some, 1.5-1.0 phi some, 2.5-2.0 phi 
trace); subangular; poorly sorted: moist to .. . .  

wet. 

ARAPAHOEFORMATION 
4.85-4.90': CLAYSTONE: dusky yellow (5 
Y 6/4); damp. 

HNu Background-0.2 
OVA Background=l.O 
Ludlum Background - 10.0 
Beta/Gamma Back- 
ground=O. 

QJl-2.43': Composite 
sample: BH24870002. 

L43-4.85': Contact 
;ample: BH2487OSCT. 

s. Field screen 
readings: HNu - 8.8; 
OVA = 1.0. 

0 -8 .9 ' :  Bedrock 
sample: BH248708BR. 

Field screen 
readings: HNu = 5.0; 
OVA - 1.2. 

JO.0- 10.9': Waste 
sample: BH2487 IOWS. 
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Locatton FWkV Flats P l a n t :  903 Pad Area   ore hole/ W e l l  N o .  RH74 - 87 
~ o o r d l n a t e r  -3 '3 fRt9 .2  E 3 7 @  -97 G r o u n d  S u r f a c e  ElOVBtlOn m a '  

0 
Tot81  Depth 12,60' w a t e r  L O V ~ I  ~ n c o u n t o r o d  None 

Drilling Company Wvles Bros DrLIIor sharp 

Drilling Yothod MllOW s m  
L o g g e e  B y  K.D. Holliway C h e c k e d  B y  

S t 8 t i C  J./A 

D8te  D ~ I I I O O  July 8 ,  1987 ~~1~~~ T. F2XTltt 

G o lo  glrl 3110 Managor 

C E A R P  Y a n r ~ o r  
Borehole backfilled with Portland Type I m t .  Cornrnonlr 

b 
Lithologic O o r c r i p t l o n  

7.5- 10.0' SAMPLE, 
Recovered 2 5 / 2 3  - 100%. 
CLAYSTONE: light olive gray (5 Y 6/1) 
and dusky yellow (5  Y 6/4); some iron 
staining dark yeilowish oranlge (10 YR 
6/6); iron noduies at 9.85' dusky yellowish 
brown (10 YR 2/2); t race  caliche; damp to 
moist. 

t 
J 0.0- 1 2.6' S A M E  
Recovered 2.6/2.6' = 100%. 
CLAYSTONE yellowish gray (5 Y 7/2) 
and dusky yellow (5 Y 6/4); some iron 
staining dark yellowish orange (10 YR 
6/6); some iron nodules dusky yellowish 
brown (10 YR 2/2); some caliche; damp. 

TOTAL DEPTH: 12.60' 

t 

S i m p l e r  Cot loctod or 
0 t h . r  T o r t 8  C e r f o r m o d  / 
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L o c a t i o n  FDcky Flats P l a n t ;  903 Pad Area Borohole /Woll  NO.  m 7 8  - 87 
C o o r d l n r t o r  N 35803.33 E 23131.28 G r o u n d  S u r f r c o  E l o v a t l o n  5946.70'  
T o t a l  Depth 15.00' w a t o r  ~ a v . 1  E n c o u n t o r o d  0 .0  

OrtlllnQ C o m p a n y  Bovles Bms o r ~ i i o r  T. Mrritt 
D i t .  Drltlod Julv 1 3 ,  1987 H o l p o r  J- mcari 
Orllt lng Mothod H O l l W  S t - c m E L l q e r ,  Orl l l ing  F l u i d  

L o g g o d  BY K. D. Holliwav C h o c h o d  B Y  \ 

S t r t l c  N/A 

Goologtat  

Borehole backfilled w i t h  Portland I cesrent Commontr  

Llthologlc  D o r c r l p t t o n  

5 - 

lQ 

SOLLI~VIUrq 

&0-2.0' S A M P L L  
Recovered 0.9/2.0' = 45%. 
CLAYEY SAND: dusky brown (5 YR 
2/2); occasional quartzite cobbles; sub- 
rounded; grass and organics;  wet. 

2.0-4.0' S A M P L L  
Recovered 1.90/2.0' - 95%. 
CLAYEY SAND: same a s  above; wet. 

5.9-7.0': CLAYSTONE: l ight olive gray (5 
Y 6/1) to light olive brown (5  Y 5/6); 
some iron staining dark yellowish orange 
(10 YR 6/6); moist. 

7.0- 1 1 .O ' SAMPLE, 
Recovered 2.0/4.0' - 50%. 
CLAYSTONE: same as above; moist. 

J 1 .O- 1 5.0' SAMPLE  
Recovered 1.0/4.0' - 25%. 
CLAYSTONE: l ight ol ive gray (5 Y 6/1); 
and iron staining dark  yellowish orange 
(10 YR 6/6); trace cal iche;  many iron 
nodules, blackish red (5 R 2/2) and light 
brown (5 YR 5/6); moist. 

TOTAL DEPTH 15.00' 

S a m p l o r  C o l l o c t o d  or 
T o r t r  C o r f o r m o d  

H N u Back ground-0.4 
3VA Background-1.0 
AlphasO.0 

9.0-0.9': Water table 
sample: BH288700WT. 

0.9-3.75': Composite 
sample: BH28870 104. 

1.75-4.85': Waste 
sample: BH288705WS. 

zQ1: Field screen 
readings: HNu = 260; 
OVA = 1.0. 

4.85-5.90': Contact 
sample: BH288706CT. 

m. Field screen 
readings: HNu - 15.0; 
OVA = 1.0. 

8.80-9.0' and IlSt 
1l91: Bedrock sample: 
BH288709BR. 
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W 
Borehole backfilled with Fortland Tyoe I cement Commontr  

1 I I / 
/t /.. L e  / 

U -. 
ROCKY FLATS ALLU VIUM 

9.0-~.0* S A M P L L  - Recovered 1.3/2.0' = 65%. 
SAND AND CLAY: dark yellowish brown - (10 YR 4/2); some quartzite gravel-broken 
to subangular; very fine-grained sand to - 2.0-2.5 phi; poorly sorted; subrounded: 
iron staining-dark yellowish orange (10 
YR 6/6); damp. 

P E  -. Recovered 2.0/2.0' = 100%. 
/ SAND AND CLAY: dark yellowish brown 

(10 YR 4/2) to light olive- gray (5 Y 6/1); 
some quartzite gravel, subangular to sub- 
rounded; some sand very fine-grained to 
2.5-2.0 phi; poorly sorted; subrounded; 
some clay; damp. 

4.0-7.6'SAM PL& 
Recovered 3.6/3.6' = 100%. 
SAND AND C L A Y  dark yellowish brown 
(10 YR 4/2) to moderate yellowish brown 
(10 YR 5/4) with some light olive gray 
(5 Y 5/2) and dark reddish brown (10 R 
3/4) at 4.0-6.0'; some iron staining dark 
yellowish orange (10 YR 6/6); some 
caliche; some quartzite gravel subangular 
to angular; some clay; sand 2.0-3.0 phi, 
fairly well sorted; subrounded to suban- 
gular; damp. 

HNu Background=0.2 
OVA Background=0.3 
No Ludlum readings 
taken. 

g.0-1 1.7': Composite 
sampie: BH3 1870013. 

0.0-1 1.7: Duplicate 
composite sample: 
EH31870013D. 

Field screen 
readings: HNu = 0.2; 
OVA = 0.3. 

Field screen 
readings: HNu = 
0.2'; OVA 0.3. 

J 1.7- 1 2 . c  Contact 
sample: BH3 187 13CT. 

Field screen 
readings: HNu - 0.2; 
OVA 0.3. 

15.7-22 .a  ': Bedrock 
sample: BH3 187 I6BR. 
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BOREHOLE 

~ o c a t i o n  Rockv Flats Plant: Uound Area 
~~~~~~~~t~~ !I 36498.76 E 22297.23 
t o t a l  OOpth 2 2 . 8 5 '  

CIMC managor 

Commont8 Borehole b a c k f i l l e d  with Fortland Type I cement 

I 

7.6-10.1' SAMPI .E  
Recovered 2.15/2.S' = 84%. 
SAND AND CLAY: moderate yellowish 
brown (10 YR 5/4) and dark yellowish 
orange (10 YR 6/6) to light brown (5 YR 
4/4) iron staining; sand 3.0-2.0 phi,  fa i r ly  T 

1 

t 

well sorted; subrounded to subangular; 
some caliche; damp. t 

s 

10.1-12.6' SAMPLE,, .- Recovered 2.5/2.5' =I 100%. 
SAND AND C L A Y :  light olive gray (5 Y 

4 -  6/1) to moderate yellowish brown (10 YR 
5/4) with some dark yellowish orange (10 .- YR 6/6) iron staining; some subangular 
quartzite gravel; sand 3.5-4.0 phi, fa i r iy  -- well  sorted, subrounded to subangular; 
some d a y ;  some caliche; damp. 

L 

12.6-15.1' SAMPLE, .. Recovered 2.5/2.5' = 100%. 
12.6-12.7': SAND AND CLAY: same as 
above; damp. 

.L 

ARAPAHOE FO RMATTON 

12.7-15.1': CLAYSTONE:  light olive gray .. (5 Y 6/1)  to (5 Y 5/2); with some dark 
yellowish orange (10 YR 6/6) iron stain- 
ing; some sand very fine-grained in 
lenses; damp. 

.L 

I 
t 

Fieid screen 
readings: HNu = 0.2; 
O V A  - 0.3. 
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~ o c a t i o n  Rockv Flats P l a n t :  %unci Area 

coordln810r ?: 36498.76 E 22297.23 
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15.1-17.8' S A M P L L  
Recovered 0.8/2.7' = 30%. 
CLAYSTONE: light olive gray (5 Y 5/21 
with some light brown (5 YR 5/6) iron 
staining; some caiichc; damp. 

17.8-20.3 * SAMPLE, 
Recovered 0.7/2.5' = 28%. 
SANDY CLAYSTONE: moderate yellow- 
ish brown (10 YR 5/4) with dark yellow- 
ish orange (10 YR 6/6) iron staining; sand 
very fine-grained, fairly well sorted; 
trace caliche; damp. 

20 7-22-85' SAMPLE 
Recovered 0.8/2.55' = 3 1.3%. 
SANDY CLAYSTONE: light oiive gray (5 
Y 5/2) with dark yellowish orange (10 
YR 6/6) iron staining; some very fine- 
grained sand. t TOTAL DEPTH: 22.85' 

+ 

8anp4.a Colloctod or / Othor t o s t r  Portormod 



I 

I I -  I I 



ONES DRI 
ELEVATION 

I +* 

C L  

i 

- /I.Z T N .  3 

LITHOLOGIC DESCRIPTION 
!! + 
1 

J. 
- 
-.  - .  

ROCKY FLATS PLANT FIGURE NO. 
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SIlTY ShMlSTONE 100 of Bedrock 
V& Ii$t q (MI md g- ish ormy IlOYR 7/41, bedding not opprrent, 

c c  
k k  
I T S  

c w  0 0  
? E  

/ / /  

' / / /  / 

CL GRAYEllY SMOY CLAY - grqish o ~ m w  ilOYR 7/41, low plosticity, rmts 
ad uc~dfrqments in upper 1 3  ft : SOR silt, locolly colcorews 

NO WE 

SILTY SAMISTONE Soraeos otue 

GRAYEllY SMOY CLAY - grqish o ~ m w  ilOYR 7/41, low plosticity, rmts 
ad uc~dfrqments in upper 1 3  ft : SOR silt, locolly colcorews 

/ / I /  

NO WE 

/ / /  

/ / /  

/ / /  



149 

Ina 

9m9 

dd? 

in 

3toining 

As dove - tHo 5 CR size gravel occur ot the bose cf the interval frm 
11 0 to 12 6 

CLAYSTONE 

CLAYSTONE As above 

CLAYSTONE As above. 

CLAYSTONE As above 

NO 5" NO SAHPLE - AS1 only fould core boxes to 15 9 ft  Ueston logs go to 22 9 
f t  
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903 PAD, MOUND, AND EAST 
ROCKY FLATS PLANT, 

S AREAS REMEDIAL INVESTIGATION REPORT 
DRAFT DECEMBER SI,  1987 

e lop men t S urn mar i e s 

Conductivity Test Data 

APPENDIX E 



I 

Commontr Eorehole backfilled with Fortlanl Type I cement 

f / 

9.0-2.0' SAMPLE 
Recovered 1.8/2.0' = 90%. 
0.0-0.85': SANDY TOPSOIL: moderate 
yellowish brown (10 YR 5/4); silty; sandy; 
very fine-grained; rounded; abundant 
quartzite pebbles; subangular; grasses; 
roots; calcareous; unconsolidated; dry. 

0.85-2.0': CLAYEY GRAVEL: grayish 
brown (5 YR 3/2); quartzite and granite 
pebbles and cobbles; up to 0.25' diamctcr; 
subanauiar to angular;  calcareous; iron- 
stone nodules; slightly sandy; consolidated 
to unconsolidated; dry. 

20-4.0 ' SAMPLE, No recovery. 
Gravel as in 0.85-2.0' in cuttings. 

4.0-7.7' S A M P m  
Recovered 1.4/3.7' = 38%. 
4.0-4.6': CLAYEY GRAVEL: same as 0.85- 
2.0'; moderate yellowish brown (10 YR 
5/4); unconsolidated; dry. 
4.6-4.8': CALICHE: pinkish gray (5 YR 
8/1); broken up; dry. 
4.8-5.4': CLAYEY GRAVEL: same as 0.85- 
2.0'; moderate yeiIowiah brown (10 YR 
5/4); unconsolidated; dry. 

i N u  Background=0.4 
IVA Background-0.2 
c(o Ludlum readings 
: a k a  

2.0-8.0': Composite 
;ample: BH32870008. 

8.0-1 5.0': Composite 
sample: BH328708 15. 

8.0- 15.0': Duplicate 
composite sample: 
BH32878 I5D. 

w. Field screen 
readings: HNu = 0.4; 
OVA = 0.2. 

1zp1: Field screen 
readings: HNu = 0.4; 
OVA = 0.2. 

15.1-16.2': Contact 
sample: BH3287 16CT. 

17.2-1 8.0': Bedrock 
sample: BH3287 18BR. 
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a ~ o c o t t o n  RDckv Flats Plant: W Area 

coorainotm8 N 36497.67 E 22420.92 

Ca 

I 

t _.- 

7.7-8.1': CLAYEY GRAVEL: same as 0.85- I 
- 9  2.0'. 

8.1-10.2': SAND: moderate yellowish -- brown (10 YR 5/41; very f i n e  to f ine-  
grained sand grading into f ine  to 
medium-grained sand at base; subangular; 
well sorted; slightly clayey with occa- 
sional very clayey zones; occasional 
caliche deposits; rare quartzite pebbles; 
consolidated; dry. 

10.2-12.7' SAMPLE, 
Recovered 2 - 9 / 2 3  = 116%. 
SAND: moderate yellowish brown (10 YR 
5/4); f ine to medium-grained; subangular; 
well sorted; interbedded slightly clayey .- unconsolidated zones with occasional very 
clayey calcareous zones; occasional .. caliche deposits; rare quartzite pebbles; 
dry. 

-- 
-. 

I .- 

.. 
J 2.7- 1 5 9,' SAMPI ,L -- Recovered 2-9/23' = 116%. 
SAND  same as 10.2-12.7'; dry. 

.D 

15.5-1 8.0' S A M P L E  
* -  

. 15.5-16.2 SAND: same as 10.2-12.7'; no 
Recovered 3.0/2.5' = 120%. 

pebbles; damp. 
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ARAPAHOE FORMATION 

16.2- 18.0’: CLAYSTONE: moderate yellow- 
ish brown (10 YR 5/4) and light olive 
gray (5 Y 5/2); abundant very fine- 
grained sandy and silty layers; abundant 
carbonaceous debris; consolidated; weath- 
cred; damp. 

18.0-20.5’ SAMPLE. 
Recovered 2 - 5 / 2 3  =I 100%. 
CLAYSTONE: same as 18.0-20.5’; fining 
upward; moist to saturated. 

TOTAL DEPTH: 20.50’ i 

I Srl P 8 9 0  
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L O G  
O F  

B O R E H O L E  

I I - 
TOPSOIL 

0.0-7 o* SAMPLE, 
Recovered 2.0/2.0’ = 100%. 
0.0-0.7’: TOPSOIL: dark yellowish brown 
(10 YR 4/2); clayey sand; fine-grained; 
rounded; abundant caliche deposits; - abundant quartzite pebbles; roots: grasses; 
unconsolidated; dry. 

ROCKY FLATS .ALLUVTUM 

0.7-1.0’: CALICHE: pinkish  gray (5 Y R  
8/1); soft ;  c h a i k y ;  dry. 
1.0-2.0’: CLAY: moderate yellowish brown 
(10 Y R  5/4); f ine  to medium-grained 
sandy; rounded to subangular; abundant 
quartzite pebbles; subangular t o  angular; 
caliche deposits; consolidzted; ca1~3reous; 

2.0-4.0’ SAMPLE, 
Recovered 2.2/2.0’ = 110%. 
CLAY: moderate yellowish brown (5 Y 
4/4); f ine  to  medium-grained sandy: 
rounded; silty;  occasional quartzite peb- 
bles; calcareous: consolidated; dry. 

0-7.8’ SA M P t &  No recovery. 

S r m g l o r  Colloctod or 
Otkor  T o a t r  P e r l o r n o d  / 

HNu Background=O.O 
OVA Background=O.O 
Ludlum Background 
= 0.0. 
No rezdings over 
background. 

0.0-0.4’: Composite 
sample: B H3 3 870004. 

- S.0’: Field screcn 
readings: HNu = 
Background: OVA = 
Background. 

7.3-1 4 7’: Composite 
>ample: BH338708 15. 

7.8-14.7’: Duplicate 
corn pos i te sample: 
BH33878 I5D. 

1pss: Field screen 
readings: HNu = 
Background; OVA = 
Background. 

14.7- 1 5.9’: Contact 
sample: BH3587 16CT. 



f I 

7.8-10.3' SAMPLE, 

I 

c 

Recovered 2.5/2.5' = 100%. 
7.8-8.3': CLAY: moderate yellowish brown 
(IO YR 5/41 and moderate olive brown (5 
YR 4/4); caliche deposits; carbonaceous 
debris; calcareous; consolidated; dry. 
8.3-9.1': SAND: moderate yellowish brown 
(1 0 YR 5/4); coarse-grained; well sorted; 

-L  well rounded; carbonaceous debris; loose 
grains; unconsolidated; dry to moist. .. 9.1-9.95': CLAY: moderate yellowish 
brown (10 YR 5/4) and moderate olive 

-I brown ( 5  YR 4/4); caliche deposits; c3r-  
bonaccous debris: calcareous; dry. 

-p 9.95-10.3': SAND: moderate yellowish 
brown (10 Y R  5/4); coarse-grained; well -- sorted; well rounded; carbonaceous debris; 
loose grains; unconsolidated; damp to 
moist. 

-- 

10.3-12.8' SAMPLL 
Recovered 2 - 5 / 2 3  - 100%. 
10.3-10.5': CLAY: moderate yellowish 
brown (10 YR 5/4) and moderate olive 
brown (5 YR 4/4); caliche deposits; car- 
bonaceous debris; calcareous; consoli- 
dated: moist. .. 10.5-12.5': SAND: moderate yellowish 
brown (10 YR 5/4); fine-grained; well 

-9  sorted; well rounded; unconsolidated; 
loose grains; moist. 
12.5-12.8': CLAY: moderate yellowish 
brown (10 YR 5/4) and moderate olive -- brown (5 YR 4/4); caliche deposits; car- 
bonaceous debris; calcareous; consoli- -- dated; moist. 

Field screen 
readings: HNu = 
Background; OVA = 
Background. 

18.9-1 9.8': Bedrock 
sample: BH3387 19BR. 

m: Water tablc 
sample: BH3 j8720WT. 



L O O  
OF 

B O R E H O L E  

CLAII? Yana9.r 
Borehole backfilled mth Portland ~ y ~ e  I m t .  Commontr  

/ 
L l t k o l o g l c  Dorcr lp t lon  

12.8- 15.3' S A M P L E  
Recovered 2 3 / 2 3  = 100%. 
SAND: moderate yellowish brown (10 YR 
5/4) with light gray (N 8/0); fine to 
medium-grained; we11 rounded; well 
sorted; alternating clayey consolidated 
zones with unconsolidated non clayey 
zones: moist. i 
15.3-17.8' SAMPLE,  -. Recovered 2 5 / 2 3 '  = 100%. 
15.3- 15.9': SAND: moderate yellowish .. brown (10 YR 5/4); medium to coarse- 
grained; poorly sorted; subangular; iron- 
stone nodules; quartzite pebbles; caliche 
deposits; clayey a t  top; carbonaceous de- -- bris; unconsolidated; moist. 

.D A R A P A H O E  FORMATION 

15.9-17.2': CLAYSTONE: moderate yeilow- 
ish brown (10 Y R  5/4) and medium gray 

-m (N 5/0); slightly silty; weathered: moist. 
17.2- 17.8': SANDSTONE: moderate yeilow- 

- - i s h  brown (IO YR 5/41; fine to medium- 
grained; rounded; well sorted; wnconsoli- 
dated-loose grains; moist. 
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17.8-20.3' S A M P L E  
.Irn 

-' 

Recovered 23/23' - 100%. 
17.8-19.2': SANDSTONE: same as 17.2- 
17.8'. 
I 9.2-20.3': 
inrerbedded 0.3' layers of sandstone; mod- 
erate yellowish brown (10 YR 5/4); fine 
to coarse-grained; poorly sorted; ironstone 

- D  nodules; unconsolidated; moist with clay- 
stone; moderate yellowish brown ( I O  YR 
514); slightly silty; consolidated: weath- 
ered; moist. 

SANDSTO N E/CL A Y STO N E: 

20.3-20.8' SAMPLE. .. Recovered 0.5/0.5' = 100%. 
SANDSTONE: modera t e yellow ish brown + (10 YR 5/4); coarse-grained; well 
rounded; well sorted; unconsolidated; sat- 

- D  urared. 

TOTAL DEPTH: 20.80' t 

Samoloa Colloctod or 
Othor Torts Porform.4 / 
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I LITHOLOGIC DESCRIPTION 

FIGURE NO. 
ROCKY FLATS PLANT Air 0 %  7 * . I . . "  ~ - -  - 
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FIGURE NO. 
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;Rmm ampiim 

;P SANDY SILTY GRAVEL - med dark groy iN41, sub-onaulor to sub-rounded. 
oorly groded grovel, me carbonate minerd izorion in fine groined 

lroct ion 

CL SILTY SANOY CLAY - lii$t d i v e  qrv i5Y 6/11> Ion to aoerote plosrictiv, 
m e  gravel 

SMO - dork ye1 iouish IlOYR 6/61, sm-rounded to Eel I rounded, pocdy 
groded, 50me grovel 

CLAYST&[ lop of Bekcck 
Grades to o c / o  stone, very pole orany IlOYR 8/21 nottled dark e i l o w h  
orme (IOYR dl sand-lenses 1 5 cn to (1 flrn thick, im 0x1 d stoins 



:LAYSTONE Same os dove, Froctures not oppareni 

?iWON[ Fine groined, yeihish gray 157 8/11 ond dork ye lh i sh  ormy ilofl 
6161 sub-rounded to rounded, pooriy raded, intervol IS kmt ly 
Heathered, some coIcoreous mineral iza 9 ion 

sP~loslo~Ic some os ooove 

- 
C.AYSIOPIE deaviiv Heothereo, mottled dark yeilowish oraye IlOYR 6/61 to I ijht yoy 

IN71 i;on sroining and block cor~oncceous minerolizotion apparent ot core 
breoks, fine ro medium gray sandstone occufs in lost 0 2 Tt of  this 
i nt r v o  I 

- 
SfiNOSTONE ?eovi I V  Heorhered, mottled very I I  ht ro IN81 to dark ye l lomh oronge 

(lOYR 6/61 Cloystone lense 1 cm ! hic , iner crsbon~ceo~s 
iinerol ization boporen: on bedding piones, possibly plant remom 

~ 1 ~ Y ~ T ~ ~  Grades to clovstone. heovilv treotkred, dark yeiloutsh ormy IlOYR 6/61, 



carbonaceous mi nerol I zot ion thrmghwt 
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Hydraulic Conductivity Test Data 

and Results 

Packer Test Data and Results 

Water Level Data 
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L O G  
OF 

BOREHOLE 

I 

Lithologtc DorcrJptlon 

TOPSOlZl 
QB-2.0' SAMPLE, 
Recovered 1.4/2.0' = 70%. 
0.0-0.6': TOPSOIL: dusky brown (5 YR 
2/2); fine to medium-grained sand; mod- 
erately sorted; abundant quartzite and 
granite pebbles; subangular; up to 0.2' di- 
ameter; grasses; unconsolidated; dry. 

ROCKY FLATS ALLUVIUM 

0.6-2.0': SANDY GRAVEL: moderate yel- 
lowish brown (10 Y R  5/4); abundant 
quartzite and granite pebbles and cobbles; 
subangular to angular; medium to coarse- 
grained sand; subangular; well sorted; u n -  
consolidated; dry. 

20-4.0' SAM PLE, 
Recovered 1.6/2.0' = 80%. 
2.0-2.6': SAND: dark yellowish brown (10 
YR 4/2); very f ine-grained sand; well 
rounded; well sorted; clayey; silty; uncon- 
solidated; dry. 
2.6-4.0': SANDY GRAVEL: moderate yel- 
lowish brown (10 YR 3/4); abundant 
quartzite and granite pebbles and cobbles; 
subangular to angular; medium to coarse- 
grained sand; subangular; well sorted; un- 
consolidated; dry. 

Samptrr Cotloetod or 
Other T o r t 8  Pmrformed / 

HNu Background=O.Z 
OVA Background=O.O 
Ludlum Background 
= 0.0. 

0.0-8.0': Composite 
sample: BH34870008. 

50': Field screen 
readings: HNu = 
Background; OVA = 
Background. 

6.6 - 8.0': Perch e d 
water sample: 
BH348708CL. 

s.0-14.7': Composite 
sample: BH348708 15. 

4.0-14.7': Duplicate 
composite sample: 
BH34878 15D. 

HNu Background-0.6 

Field screen 
readings: HNu - 0.8; 
OVA = 0.2. 



L O G  
OF 

BOREHOLE 

L o c a t i o n  r k x k x .  Flats Plant; !“ound *ea ~ o r o ~ o ~ o ~ ~ o ~ r  uo. BH34-87 
C o o r d i n r t o r  N E 73285.69 Ground  S u r f a c e  E l a r a t l o n  -40’  
T o t a l  D o p t h  22-70’ ~ a t o r  L 0 r . 1  E n c o u n t o r o d  20‘ 

Drlll lng Cornpony B o Y k S  Bros 0r111.r 2 -  sharp 
0110 Orll lod July 29, 1987 H0lp.r J. Dunan 
Orlll ln# Yothod mllm S t m  O r l l l l n ~  F l u l d  

~ o g g o e  B Y  L A .  Gregory-Frost 

Stat lc  N/A 

ChOckOd illy t 

Goologlrt 

C E A R P  Y8n89.r 

Commont r  I -. 

L l t h o l o g l c  O o r c r l p t l o n  Y 
4.0-4.7’ SAMPLE 
Recovered 0.9/0.7’ = 128%. 
SANDY GRAVEL: same as  2.6-4.0’; light 
brown (5 YR 6/4);  becomes clayey and 
consolidated at base; dry. 

4.7-6.7’ SAMPLL 
Recovered 1.8/2.0’ = 90%. 
SANDY GRAVEL: same as above (2.6- 
4.0’). 

6.7-8.7’ SAMPLE. 
Recovered 1.8/2.0’ = 90%. 
6.7-8.1’: SANDY GRAVEL: same as 2.6- 
4.0’; moderate yellowish brown (10 YR 
5/41. 
8.1-8.7’: CLAY: moderate yellowish brown 
(IO YR 5/4); very fine to fine-grained 
sandy; rounded to subangular; silty; con- 
solidated; moist. 

&7-10.7’ S A M P L L  
Recovered 2.1/2.0’ - 105%. 
CLAY: same as above (8.1477. 

10.7- 17 7’ SAMPLE, 
Recovered 2.0/2.0’ - 100%. 
SAND: moderate yellowish brown (10 YR 
5/4); f ine-grained; rounded; well sorted; 
clayey; rare quartzite pebbles; consoli- 
dated; moist. 

S r m p l o r  Colloeto6 or 
O t h o r  T a r t 8  ?ortormod / 

10.7- 12.7’: Readings 
on core: HNu = 1.0; 
OVA = Background. 

12.7- 14.7’: Readings 
on core: HNu = 
Background; OVA = 
2.3. 

14.7- 16.3’: Waste 
sample: BH3487 15WS. 

15,oI: Field screen 
readings: HNu = 7 ;  
OVA = 2.9. 

17.0- 18.0’: Contact 
sample: BH3487 18CT. 

UtpT: HNu 
Background= 1.2 

18.7-20.7’: Field 
screen readings: 
HNu = 1.5; OVA = 
2.0. 

2 1 . 0 - 2 u  Bedrock 
sample: BH348721BR. 



CEARP Managor 

comments a+- 

/ 
Llthologlc Ooscrlptlon 

I 1 

t J 2.7- 14.7' SAMPLE, 
Recovered 1.9l2.0' = 95%. 
S A N D  moderate yellowish brown (10 YR 
5/4); medium to very coarse-grained; we11 
rounded; well sorted; rare quartzite and 
granite pebbles; subangular; slightly t clayey; moist. 

14.7-16.7' SAMPLE, 
Recovered 1.612.0' = 80%. ., SAND: same as above (12.7-14.7'); abun- 
dant quartzite and granite pebbles and .. cobbles. 

.. 16.7-18.7' SAMPLE, 
Recovered 2.0/2.0' = 100%. 

14.7'); no pebbles from 17.4-18.1'. 
- D  16.7-18.1': SAND: same as above (12.7- 

. 
ARAPAHOE FORMATION 

18.1- 18.7': CLAYSTONE: moderate yellow- 
ish brown (10 YR 5/4); very sandy; very 
fine to fine-grained; consolidated; weath- 
ered; moist. 

+ 4 8.7-20.7' SAMPtE, .. Recovered 1.8/2.0' = 90%. 
SANDSTONE: moderate yellowish brown .- (10 YR 5/4); fine to medium-grained: 
rounded; well sorted; clayey; weathered; -- moist. 

*' 

I 

Samoloa Colloc tod  or 
O t h o r  T O O t B  Portormod / 
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L o c a t r o n  RDckv Flats Plant: Plound Wea 
Coord tnoto r  N 76477-F;R E 777- 
T o t a l  D o p t h  22-70' 

Recovered 2.0/2.0' = 100%. 
SANDSTONE: moderate yellowish brown 
(10 YR 5/4) with light gray (N 7 / 0 )  well 
sorted coarse-grained sand lenses, round- 
ed; fine to medium-grained; rounded; well 
sorted; slightly clayey; weathered; moist. i 

22.70' 

t a m o l o r  Colloccod or / O t h o r  t o s t r  Cortormod 



DATES DRILLED 

7 I e. 

ROCKY FLATS PLANT 
FIGURE NO. 
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GRAYEL - medim / I  nt groy iN61, onoulor to sd-rwnded, noderately 1 rode4 max size cm, soc coIicFie, sod od silt, troce of cloy, plmt 
&ris occurs in upper 2 ft of iniervoi 
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jP As dove 

GP As dove, H I  th on increose in the cloy ond col iche froction in thls 
inrervol 

GP As hove 

GP As hove 

SILTY SAND - royish orange pink 15YR 7/21, sub-ongulw to nnnded, pwrh 
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Completed 3s well? NO 
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- Hydraulic Conductivity Test Data 
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/ 
L l t h o l o g l c  O o r c r l ~ t l o n  

. 

TOPSOIt 
' - J.F, 

Recovered 1.2/2.0' = 60%. 
0.0-1.2': TOPSOIL: grayish brown (5 YR 
3/2); very fine-grained sandy; subangular; 
moderately sorted; quartzite cobbles up to 
0.25' diameter; subangular; trace clay; 
dry. 

2.0-4.0' SAMPLE, 
Recovered 1.9/2.0' = 95%. 
SAND: very pale orange (10 YR 8/2) to 
pale yellowish brown (10 YR 6/2) becom- 
i n g  very pale orange (10 YR 8/2)  to gray- 
ish orange (IO YR 7/4) at 2.7'; very f ine-  
grained; moderately sorted; subangular; 
dry. 

4.0-6.0' SAMPLE  
Recovered 1.0/2.0' = 50%. 
4.0-5.0': CLAYEY SAND  very pale orange 
(IO YR 8/21 to light brown (5 YR 5/6); 
very f ine  to coarse-grained; poorly sorted; 
quartzite cobbles up to 0.2' diameter; sub- 
angular 'to angular; damp. 

Recovered 1.4/1.4' - 100%. 
SANDY GRAVEL: moderate yellowish 
brown (10 YR 4/2); quartzite cobbles; 
subangular to angular; up to 0.25' diame- 
ter; very f i n e  to very coarse-grained sand; 
poorly sorted; some clay; slightly consoii- 
dated; dry. 

60-7.4' SAMPLF, 

S.rn0l.r Col l0ct .d or 
O t h o r  t o r l r  P o r t o r m o d  / 

~ 

HNu Back ground-0.2 
OVA Background=2.0 
Ludlum Background 
= 0.0. 

9.0-2.0': Readings on 
core: HNu = 0.3; 
OVA = 2.0. 

rp1: Field screen 
readings: HNu = 
Background; OVA - 
Background. 

0.0-1 2.3': Composite 
sample: BH358700 12. 

9.0- 12.3': Duplicate 
compoti te sample: 
BH358700 12D. 

Field screen 
readings: HNu = 
Background; OVA - 
Background. 

12.0- 15.0': Composite 
sample: BH35871215. 



L O G  
O F  

B O R E H O L E  

B o r o h o l o / W e l l  N o .  - A7 

G r o u n d  S u r l r c o  E l o r a t l o n  5970.51)’ 
w i t o r  ~ o r o l  E n c o u n t o r o d  None 

D r ) I l o r  R. sharp 
t i o l e o r  J. 

orlltlng f lu id None 

S t a t i c  N/A 

S I t o  Manrgor  

CEARP Managor  
Eorehole backfilled w i t h  Portland W I cenwt C o m m o n t r  

, / 
S a m e l o r  Col loeted  or / O t h o r  t o r t 8  Por lo rmod  Lithologic D o r c r l p t l o n  

8.3-10.3’ S A M P L L  
Recovered 1.9/2.0’ = 95%. 

T 
SANDY G R A V E L :  moderate ycllowish 
brown (10 YR 5/4); quartzite cobbles up 
to 0.2’ diameter; subangular to sub- 
rounded; f i n e  to very coarse-grained sand; 
subangular to subrounded; poorly sorted; 
some clay;  slightly consolidated; damp. t 

’* 

.. Recovered 1.5/2.0’ = 75%. 

.. 10.3’). 

.. 12.5-14.5’ SAMPLE, 

10.3-12.3’ SAMPLE, 

SANDY G R A V E L :  same as above (8.3- 

Recovered 1.8/2.0’ = 90%. .. 12.5-13.8’: S A N D Y  G R A V E L :  same as 8.3- 
10.3’; moderate yellowish brown (10 Y R  - -  5/41 and grayish brown (5 Y R  3/2); clay 
streaks; unconsolidated; dry. 

* =  13.8-14.5’: C L A Y :  moderate yellowish 
brown (10 Y R  5/4); very fine-grained 
sandy; silty; occasional quartzite pebbles; 
consolidated; damp. 

Recovered 1.9/2.0’ = 90%. 
14.5-15.6‘: CLAY:  same as above (13.8- 
14.5’). 

.- 
14.5-16.5’ S A W =  

-D 

‘. 
L 

A R A P A H O E  FORMA T I O N  

15.6-16.5’: C L A Y S T O N E  moderate yellow- 
ish brown (10 YR 5/4); silty; trace very 
fine-grained sand; light olive gray (5 Y 
6/11 lenses; weathered; damp to moist. 

14.1 - 15.4’: Contact 
and waste sample: 
BH3587 1 5CT. 

LzpL: Field screen 
readings: HNu = 
1200; OVA not 
functioning. 

18.4- 19.45’: Bedrock 
sample: BH3587 18BR. 
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PHI5 - R7 0 L O C r l , O n  Focky Flats Plant: plbund Area b o r r h o l o ,  W a l l  NO. 

~ o o r d i n r l o s  N 36440.4 E 22961.7 G r o u n d  S u r f r c o  E l r v r t l o n  5970.50' 

-. 

t o t a l  0 0 p t k  20.50' W i t o r  L o v o l  E n c o u n t r r r d  None 
Strt1c  N f A  

rn 

. 

D 

.. 

Borehole backfilled w i t h  Portland hrpe I CeTWt 
C o m m o n t r  

r m p l r r  C o l l o c t r d  or 
L l t h o l o g l c  D o r c r l p t l o n  her to r t r  Portormod 

.. 

t t  

. 

.. 
. 

.D 

.D 

I 

t t  
2.0/2.0' = 100%. 

same as above (15.6-16.5'). 

20.5' S A M P L E  
Recovered 2.0/2.0' - 100%. 
CLAYSTONE: same as above (1 5.6- 16.5'). 

TOTAL DEPTH: 20.30' 
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ROCKY FLATS PLANT FIGURE NO. 
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LITHOLOGIC DESCRIPTION 

ROCKY FLATS PLANT FIGURE NO. 



GEOLOGIST(S): 
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PROJECT N O  -//a 
LITHOLOGIC DESCRIPTION 

ROCKY FLATS PLANT FIGURE NO. 



LOG OF BORING NO. ~ t . t  35-53 (77 1 PAGE Z OF 71 

GEOLOGIST(S1: 
D A T E  61w/esi PROJECT  NO:&^ - I I 27 

LITHOLOGIC DESCRIPTION 

-- s&L p . W ' O 4  $by - -  

ROCKY FLATS PLANT FIGURE NO. 
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s e  i L  
w >  - -  ; i  5 1  

- u  i z  c w  
x *  0 0  

8/12 
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13/01 

0 9 / 1 2  

uno9 
0 2 / 0 1  

0 7 / 0 6 !  

0 /I 

054s 

01/06 

9 / 0 9  

01y 
I 

0911 

Cia ey Grovei - lop ci' inrervoi mmx color is dusicy yeiloutsh brow 
IlOh 2/21, bottom is light broinish yoy 15YR 6/11, sub-mylor to suo- 
rwdd, max size : 7 CR ~ bottom is highly coic 

Sane os ODOR 
Some os obove 3aderate oronge pinK I5YR 8/41, BOX size 7 cm 

Sane os cibove Pale yei lowish orange IlOYR 8/61 
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1 4 1 0 1  
3 5 / 0 2  
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2R 

CphcAREOUS GRAYEL - minx color I S  pole veilw~sn amy IlOrR 8161, 
O ~ U I W  " " ,  to sub-ongular, m o d  - iiel I grade$, max size = 5 cm , sone sold, 
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B O R E H O L E  

- B o r e h o l o ~  W o l l  No. ,- A7 L o c a t l o n  mk-v F l a t s  P1 qnt: >QJQd& ea 
Coord1nac.s N 35512.15 E 23042.08 G r o u n d  S u r f a c e  E l o r a t l o n  596 9 . 4 0 '  
T o t a l  Oopth  26.0  0 '  w a t o r  ~ e r . 1  E n c o u n t o r e d  None 

S t r t l c  N/A 
Orllllng Company Bvles Bros 0flll.f T *  High 

J. Duncan oat. 0r111.d July 2 0 ,  1987 n o l p o r  

Drllllng YOthod H o l l ~ r w  Stem Auuer Orll l lng Fluld 

Loggod By J. E. C h o c k o d  b y  
Goologlr t  

Borehole backfilled w i t h  portland ? ~ p e  I W n t  Cornmontr 

0.0-2.0' SAMPLE 
Recovered 1.3/2.0' = 65%. 
GRAVEL A N D  COBBLES: moderate yel- 
lowish brown (10 YR 5/4); clay matrix; 
gray quartzite cobbles and pebbles; un- 
sorted; unconsolidated; abundant caliche; 
abundant roots and grasses; slightly moist. 

2.0-4.0' SAMPLE, 
Recovered 2.0/2.0' 100%. 
GRAVEL A N D  COBBLES: same as above; 
no vegetation; more caliche; granite peb- 
bles; slightly moist. 

4 0-6.0' SAMPLE. 
Recovered 1.3/2.0' = 65%. 
GRAVEL A N D  COBBLES: same as above; 
slightly moist. 

6.0-8.0' SAMPLE, 
Recovered 0.6/2.0' = 30%. 
GRAVEL: moderate yellowish brown (10 
YR 5/4); clay matrix; quartzite and gran- 
ite gravel; subangular; poorly sorted; un- 
consolidated; slightly moist. 

8.0-1 0.0' SAW= No recovery. 

J 0.0- 12.0' SAMPLE, 
Recovered 0.6/2.0' = 30%. 
CLAY: moderate yellowish brown (10 YR 
5/4); occasional quartzite and granite 
gravel; subangular; poorly sorted; uncon- 
solidated; slightly moist. 

Srrnplor  Colloctod or 
Othor Tortr P o r t o r m o d  / 
H Nu Back grou nd=0.8 
OVA Background- 
10.8 
Ludlum Background= 
0.0 

0.0-5.0': Composite 
sample: BH36870005. 

Q.0-5.0': Duplicate 
composite sample: 
BH36870005D. 

4.6-5.5': Waste sample: 
BH36870SWS. 

zQ1: Field screen 
readings: HNu = 1.2; 
OVA = 10.8. 

5.0-1 5.0': Composite 
sample: BH368705 15. 

Field screen 
readings: HNu = 0.8; 
OVA - 10.8. 

IzpT: Field screen 
readings: HNu = 0.8; 
O V A  rnq ,  



C E A R P  Managor 
Borehole backfilled w i t h  Fortland I m t  

C o m m o n t r  

ampior  c o ~ ~ o c t o d  or 
Lithologic D o r c r l p t l o n  h o r  fortr C.rf0rm.d 

12.0- 15.0' SAMPLL, 
Recovered 0.65/3.0' = 20%. 
CLAY: light brown (5  YR 5/6); ribbons 
slightly; occasional gravels o f  quartzite;  
poorly sorted to well sorted; consolidated; 
moist. 

No sample from 15.0- 16.20'. 

16.2-19.2' SAMPLE, 
Recovered 1.5/3.0' = 50%. 
CLAY: moderate yellowish brown (10 YR 
5/4); abundant quartzite pebbles; trace 
gravels; trace caliche; some light brown (5 
YR 5/6) clay patches; dry. t 
19.2-21.2' SAMPLE. 
Recovered 1.8/2.0' = 90%. 
19.2-20.4': CLAY: same as above; dry. 

ARAPAHOE FORMATION 

20.4-21.0': CLAYSTONE: light olive gray 
(5 Y 5/2); abundant moderate yellowish 
brown (10 YR 5/4) mottles; consolidated; 
weathered; dry. 

Recovered 1.2/2.0' = 60%. 
CLAYSTONE: olive gray (5 Y 5/2); trace 
dark  yellowish orange (10 YR 6/6) mot- - tles; homogenous; unconsolidated; ho- 
mogenous; dry. - 

. 

17.7-20.4': Contact 
sample: BH 368 7 20CT. 

Field screen 
readings: HNu = 0.8; 
OVA = 10.8. 

23.4-24.5': Bedrock 
sample: BH368723BR. 

zzp1: Field screen 
readings: HNu = 0.8; 
OVA = 10.8. 
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BOREHOLE  

. \  ea - * 
B o r o h o l o ,  W o l l  No.  - u ? h  87 L o c a t l o n  &P~V F l a t s  PlAnt .  a 

Coord inator  N 35512 .16  E 23042.0% G r o u n d  S u r t r c o  E l o r a t l o n  596 

T o t a l  0 0 9 t h  26.0 0 '   ato or L O V O I  E n c o u n t o r o d  None 

Drilling Company Eovles Bros ~ r i i l o r  T *  High 
Oat. 0rI I1od July 20, 1987 H o l p o r  

Drlll lng Nothod Hollm Stem Auuer Drl l l lng  Flu ld  

Logged BY J. B. C h o c k o d  B y  

9.40' 

S t a t i c  N/A 

J. Duncan 

Goologlrt  

CEAAP Managor 

Commontr  Borehole backfilled w i t h  Portland 'Type I cemnt 

/ 
Llthologlc D o r c r i p t l o n  

i 
23.0-26.0' S A M P L L  
Recovered 3.0/3.0' - 100%. 
CLAYSTONE: same as above; some pale 
green (10 G 6/2) mottles; moist at 23.3- 
23.5'. 

TOTAL DEPTH: 26.00' t 

S r m p l o r  Co l loc tod  or / Othor  Tortr C o t f o r m o d  
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FIGURE NO. . ROCKY FLATS PLANT 
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UlHOLoGtC DESCRIPTION 

. ROCKY FLATS PLANT FIGURE NO. 



GRAVELLY CLAY - ;ole yeilouisn brown iiOYR 6121, I O N  olosticity, cbmdonr 
carbonate minera'lizotion, m e  plont debris, caliche kind o c c m  in 
grove I 

is move ireference in:ervaI 0 0 to 1 3) cloy componenr aecreoses beloti 
3 Ft ana is reoiocea bv coi iche 

GC Cla ey Grovei - fiedium gray iN51, cloy marrix IS grayish mnge IlOMI 
1/41, onguior, p ~ o r i y  groded, mox size 5 5 cm , some si It 

NO SARPLE 



lH36-87 GEOLOGIST x a  
SATE RIlED 17120181 

b 

/I 4 

10 6s 

in 

18/15 

0 I1 5 

05/12 

C lo  ey 'Grovel - medium Qrov iN51i cloy motrix is yyish ormy UOYR 
714 , angulor io sdo-roindkd, p r l y  sorted, mox 5lZt 4 CR 1 GC 

NO SAnPlE 

GC A5 obove [reference inlervd 16 2 to 17 7 ft 1, mox grovel 5lze 1 5  2 5 
cm 

I . . . . .. - 



t 
C K  z w  w >  v o  
a o  
w w  I L C  

z c  
iJ> > c  
o w  
0 -  
Y Z  a *  

Did6 

0 9 / 1 2  

Odi¶ 

0 6 / 1 5  

15/15 

\ Grades to cloystone 
CLAYSTONE light ol ive groy 151 6/11, high plostici ty, Iocoi ized iron stoining 

NO HFtE 

CLAYSTOFIE As dove (reference interval 20 6 t o  22 2 Ft I 

CLAYSTONE As dove 
NOTE No woter ertwntmd uhi le dri I I in! 
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.. 

Connortr  

---- m 

4.0-7.0' SAMPI .F - --Recovered 0.8/3.0' = 27%. 
CLAYEY GRAVEL:  same as above. 

7.0-9 5' SAM PLF 
-'Recovered 2.512.5' = 100%. 

7.0-8.5': SAND A N D  GRAVEL:  Iight 
--brown ( 5 Y R  5/6) to a moderate brown 

( 5  YR 414) sand: well-sorted and range 
--(2.0-1.5 mm) to 0.5-0.0 0 with gravel 0.25 

mm to 1.5 mm and scattered large size; 
-'-medium deare: w e a t l v  cemented: moirt. 

' 

.- 
-- -I 

- -- 
- 

Llthologlc O o r c r l ~ t l o r  

5 - 

10 - 

Y 

20 - 

I F I C I A L W R B E D  

g,O-z,O' SAMP1 E 
Recovered 1.11/2.0' = 70%. 
G R A V E L  AND SAND: moderate brown 
(5  YR 3/4)  to grayish brown ( 5  YR 3/21: 
medium aad coarse sand with  small 
gravel (0.55 mm to 2 . 3  mm): subangular: 
angular and few subrounded; weakly 
cemented; light: moist. 

29-4.0' SAMPLE 
Recovered 1.712.0' = 85%. 
2.0-2.7': G R A V E L  A N D  SAND: same as 

+..Y I . .  ::.y ,t above. 

ROCKY FLATS ALLU VIUM 

€1 N u  back ground4.6.  
OVA background = 
2.6. 
Ludlum background 
= 0.0. 

a-3.7': Readinga in 
augers: HNu - 0.2; 
OVA = 3.2. 
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ARAPAHOE P O M I O N  I . I 
8.5-9.5' CLAYSTONE: l i g h t  gray ( N  7 ' 0 )  
medium piastic. very calcareous i n  upper 
12. to sitghtly calcareous: streaked and -- h i g h i y  cffervescess w i t h  HCI: massive: 
blocky: weathered: moist. 

-=  Recovered 3.5/3.5' = 100%. 
CLAYSTONE: light gray (N 7:O) to varv- 

- D  ing brownish gray: sl iehtlv  oxide stained: 
blockv: massive: h i g h l y  to moderately 
piastic: weathered: moist. 

t t  

TOTAL DEPTH: 13.0' 

Srnrlor Col loatod or / Other t o r t 8  ? o r f o r r o o  
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C O M P L E T I O N  
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7 F i l t o r  Y a t o r ~ a l :  3 
132-r2 S i l i c a  Sald 1 .  L* 
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t I  

W o l l  T o t a l  
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5 . 2 7  7 I S c r o o n  
Length  
(11.) 

I 
13 .OO Q b o r  holo 

t o t a l  0 o p t k  
((1.1 
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FIGURE NO. ROCKY FLATS PLANT 
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 MYS ST OM iellowish QY i5Y 7/21, high plosticity, iocoiizd CIT~IIMR 

NOTE No woter encountered Hhi le dr I 1 I ing 
ninerolizo 9' ion 
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